week 


New Goodrich Battery 


SO POWERFUL IT STARTS & CARS AT 


Read How Miracle Glass Mats 
Doupsé Barrery Lire! 


© If you’re one of the millions who have to 
drive in cold winter weather—here’s good 
news, It’s all about the new Goodrich Glasstex 
Battery that is so powerful that not just one 
but TWO motors can be started from it at the 
same time at 10° below zero! Just imagine, 
then, how much faster this new Goodrich 
Battery will start your car in cold winter 
weather when it has only ove motor to turn! 

To keep vital power-producing material in 
the plates from being lost—Goodrich “packs” 
this battery with the unique g/ass mats. These 
miracle mats do “double duty” by holding 
this valuable material in the plates twice as 
long—by being so porous they allow a full, 
free flow of the battery acid € your nearest 
Goodrich Tire and Battery Dealer or Goodrich 
Silvertown Store now about this guaranteed 
Goodrich Glasstex Battery. 
*Proved by life tests made in accordance with specifica- 
tions of The Society of Automotive Engineers. 

THE B. F. GOODRICH CO. 
Akron, Ohio Los Angeles, Calif. 


Look! These New Goodrich 
Glasstex Mats are so por- 
ous that you can blow 
smoke right through them! 


Goodrich GLASSTEX Battery 


Trade Mark Registered U. S. Patent Office 


LOOK AT ITS SIZE, STHIE 
e@ tae LUKURY— 


ITS HARD TO BELIEVE 
Aharé A LOW-PRICED CAR 


NEW LUXURY EVERYWHERE 


1. MAGNIFICENT STYLING—new grace 
and distinction in every detail. 


2. BIGGER CAR throughout — 117” 
wheelbase—wider seats! 


3. THE LUXURY RIDE! New appoint- 
ments, new chassis engineering— 
entirely new ride formula. 


HE 1940 Plymouth has the most astound- 
ing luxury and quality ever built into a 
low-priced car! 

There’s a luxurious new feel to the big Float- 
ing Power engine—Superfinished in vital 
parts for longer life. Steering post gear shift, 
front coil springs are standard on all models 

.-new engineering, designing, throughout. 

Be sure you take Plymouth’s Luxury Ride! 


MAJOR BOWES, C. B. HURSDAYS, 9 TO 10 P. M., E.S.T. 


SEE THE NE 2W-PRICED 1940 PLYMOUTH 
COMMERCIAL PICK-UP AND PANEL DELIVERY! 


[940 PLYMOUTH 7.2, ivaee 


DECEMBER, 1939 Please mention Poputar Science MONTHLY when writing to advertisers. 1 


Founded 1872 


PULAR SCIENCE 


MONTHLY 


Volume 135, No. 6 


Mechanics & Handicraft 


RAYMOND J. BROWN, Edéot, 


ARTHUR WAKELING, Home Workshop Editor 
ALDEN P. ARMAGNAC, Associate Editor 


CONTENTS FOR 


Forty Years of the Automobile............ 59 
Boys Run ‘'Sweet Potato" Factory...... 70 
How Do You Get Along with People? 76 
Gaz Turbines Promia Naw P Era_80 
Television Planes Spy on Enemy.......... 82 


GEORGE H. WALTZ, Jr., Associate Editor 
SYDNEY OXBERRY, Art Editor 


DECEMBER 1939 


AUTOMOBILES 


Six-Story Garage in Skyscraper. 13 
Curb Feeler Aids Parking.. 119 
Car Sponge Fits the Hand.. 133 
Autographed Auto Tours Countr 135 


Truck Telltale Checks Driver...........137 


War in the Ai 84 
"Ghost" Voices Form Odd Collection 94 
Night Prospecting—a New Hobby. ...104 
Cyclist Cheats Death with Gadgets....108 


Wire Scale Colgan’ Map Distance sss 218 
Homemade Socket Wrench sree 21S, 
Reflector-Button “Dim” Sign... 
Wigwag Stop Signal... 


Wipes Snow off Car Roof.... 
Driveway-Entrance Markers. 


Movies Help Train Our Soldiers........122 
Bombing Forest Fires from the Air....130 


AVIATION 
Automatic Fire Extinguisher. 


Drugs from Dog Hair... 140 

Features and Desartments 

LURE Dia year ene ta 12 
N 1 


New Aid for Seaplane Take-Off. 
Air-Raid Defense Headquarters 
Homemade Oxygen Mask....... 
Catapult Launches Target Plane........ 
‘Chute Pack Worn on Shoulders.......... 138 
Topsy-Turvy Stunt Plane..........0..... 147 


HEALTH AND HYGIENE 
Ozone “Gun” Tones Up Skin. . 68 


Babies Get Own “Apartments - 100 
Rigs Emergency Oxygen Apparatus... 116 
Camera Dolly for Operating Room...... 118 
Dental Lamp Clamps on Mouth.......... 144 
HOME-LABORATORY CHEMISTRY... 202 All-Metal Stretchers. . 144 


ADVENTURES WITH YOUR MICROSCOPE 


Can Deadly Venom Save Lives’?.......... 146 


RADIO DEPARTMENT 


(Continued on page 4) 


THE HOME WORKSHOP begins on page 157 


Published monthly at 353 Fourth Avenue, New York, 
President and Treasurer; R. C. Wilson, Vice President; 


._Y., by Popular Science Publishing Co., Inc. 
Raymond J. 


Godfrey Hammond, 


Brown, Vice President; F. W. Briggs, Secretary. 


Entered as second-class matter Dec. 28, 1918, at the Post Office at New York under the act of March 3, 1879; additional entry 


as second-class matter at Dayton, Ohio, 
U.S.A. Copyright, 1939, by Popular Science Publishing Co., 


all countries participating in the International Copyright Convention and the Pan American Copyright Convention, 
Yearly subscriptions to United States. its possessions, and Canada, $ 
$2.50. Subscribers must notify us of change of address four weeks in advance of the 


copy, 15 cents. 


Entered as second-class matter at the Post Office Department, Canada, Printed in 


All rights reserved in the United States, Great Britain, and in 
Single 
; foreign countries, excepting Canada, 
t publication date. Be sure to give 


both old and new address, The contents of this magazine must not be reprinted without permission. The editors are not re- 


sponsible for unsolicited contributions, and cannot guarantee the return of such material or insure against its loss, 
tions not_accompanied by sufficient postage will not be returned. 


u Contribu- 
In presenting numerous stories of new products of applied 


science, Popular Science Monthly does not underwrite the business methods of the individuals or concerns producing them. To 
avoid liability for patent infringement, readers should investigate before making, using, or offering for sale any of the 


devices, machines, or processes described; Popular Science Monthly takes no responsibility. 


The use of Popular Science 


Monthly articles for stock-selling schemes is never authorized. 


POPULAR SCIENCE 


BILLIARD—Slim 
No, 29 


BILLIARD —Medium 
No. 22 


DUBLIN—Medinm 
No. 08 


DUBLIN—Large 
No. 13 


oe 


APPLE—S/im 
No. 80 
APPLE—Medinm 
No. 42 


APPLE—Luarge 
No. 33 


Mh, BULLDOG—Medium 
No. 50 


POT—Medium 
No. 24 


PEAR—Medinm 
 - _ 


ittiand— Cistim & 29 


~ ——. 


pustin— Cisuim 06 


Cimeoum ¥ a2 


BuLLooS ~~ por 
Owmepium onty & 50 C1] menium onty 8 240 


Reem 
DECEMBER, 1939 


fat 


(Briar Hill stoKers 


FOR PARTICULAR SMOKERS 


aa PIPE 


HERE IS SOMETHING NEW AND GOOD AND FRIENDLY TO GIVE AT CHRIST- 
MAS—FOR NEW SMOKING PLEASURE. 


WHY GIVE "JUST ANOTHER PIPE" WHEN YOU CAN GET THE BRIAR HILL 
STOKER PIPE—THE NEWEST PIPE THAT MAKES ALL OTHERS OBSOLETE. THIS 
MODERN MIRACLE PIPE IS BRINGING NEW SMOKING PLEASURE TO THOU- 
SANDS OF PIPE SMOKERS—AND TO OTHER THOUSANDS WHO HAVE ALWAYS 
THOUGHT THEY COULDN'T SMOKE A PIPE. HERE IS A PIPE THAT REALLY 
SAVES MONEY FOR ITS OWNER—GIVES A BETTER SMOKE FOR 2/3 OF THE 
USUAL TOBACCO COST—ELIMINATES THE PETTY ANNOYANCES WHICH 
HAVE ALWAYS GONE ALONG WITH PIPE SMOKING. THIS PIPE REALLY STAYS 
LIT—BURNS ALL THE TOBACCO—ON ONE MATCH—LEAVES NO SOGGY 
HEEL—BOTH THE FIRST AND LAST PUFFS ARE COOL, DRY AND VELVETY. 
(Order one for yourself too.) 


Choose from the shapes shown at the left. j50 
Send $1.50 for the BRIAR HILL “PIONEER,” 


A New and Original Gift for Smokers 


DUBLIN —S/in 
No. 206 


a new pipe of genuine imported briar unexcelled EE a 
in workmanship and smoking qualities, fitted earn 
0. 


with the BRIAR HILL Stoker and equipped to 
smoke either with or without a standard filter. 


YOUR OWN PIPE, if in good condition, can be 
custom fitted with a BRIAR HILL STOKER. 
Fill out coupon, put a ONE DOLLAR bill with 
your pipe bowl and mail to us. (Pack it well for 
mailing). Do not mail the pipe stem. The “FAVORITE” 
Deluxe BRIAR HILL 
STOKER PIPE 


Made of selected imported 
‘Briar Hill Corp. : peifectly shaped.(A 


MILLERSBURG, OHIO you'd be proud to own... 
a BEAUTIFUL GIFT PIPE 


BRIAR HILL CORP. MILLERSBURG, OHIO 
[-] 1,am enclosing $1.50. Please send postpaid one BRIAR HILL “Pioneer” 
Model Stoker Pipe. Style and size marked at left. (Please mark first 
and second choice) 

I am enclosing $2.50. Please send BRR He EvGnire: pose 
Stoker Pipe. I prefer ON ON ONo. 

Oo I am _ enclosing $1.00 and my favorite pipe. 

a “BRIAR HILL” STOKER. 


Bless rmnodidtilee it with 


lance 33 
ADDRESS, 


CITY AND STATE, 


Please Print Name Plaint 
= os 
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DRIVE Is 
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« NO CLUTCH 
TO PRESS 


A Combination of Li a 
Coupling and Fully 
Automatic tiaeneeci lie 
For years it’s been coming! Today 
it is here! For 1940, Oldsmobile 
introduces what automotive engi- 
neers have long been working 
toward —a completely automatic 
drive. Here's a combination of a 
closed-circuit, turbine-type liquid 
coupling and a hydraulically oper- 
bea, four-speed automatic trans- 
mission based on two planetary 
gear sets hooked up in series. It’s 


OLDSMOBILE@ 


BIGGER and BETTER in EVERYTHING 
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HYDRA-MATIC DRIVE 


the sensation of the automobile in- 
dustry! See your Olds dealer. 
Try an Olds with Hydra-Matic 
Drive. Get free illustrated booklet. 


How It Works 


Face two electric fans toward each other. 
Start one, and the motion of the air will 
tun the other. The same thing happens in 
the liquid coupling of Hydra-Matic Drive, 
except that oil takes the place of air. 


More Than Just a Fluid 
Flywheel 


OLDSMOBILES 1940 
HYDRA-MATIC DRIVE 


view 
couruNs 


Ordinary fluid couplings add a fluid fly- 
wheel and an over-drive to a conventional 
clutch and transmission. Hydra-Matic Drive 
eliminates both clutch and sliding gears. 
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HOW HE MARRIED HER 
WITHOUT A SCENT! 


AL'S NEW CAR won Peg’ 

his new pipe got her nanny—it smelled 
fierce! So on went her roller skates to 
head for home. Wait! Here’s the postmant 


HE TOLD AL to clean his pipe, and re- 
filled itwith mild Sir Walter. Peg stopped 
to sniff, stayed to snuggle. The fragrant 
burley blend always wins! Try a tin! 


CELLOPHANE 
TAPE around tid 


seals flavor in... 
brings you tobacco 
100% factory-fresh! 


TUNE IN—Sir Walter Raleigh “Dog House.’ Every Tuesday 
night, coast-to-coast, NBC Red Network. 
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ARE YOUR 


Six joss — three thousand 
applicants! That’s what the 
UNTRAINED MAN is up against! 
That’s what YOURE up against 
—vunless you get the sound, 
essential training you need. 


Fortunately, you CAN get it 
—if you're willing to face the 
facts of your own case. For 
nearly 50 years, men in your 
position have turned to the Inter- 
national Correspondence Schools 


for guidance and TRAINING. 


I. C. S. provided them with a 


sound program of spare-time 


study—texts prepared by out- 
standing authorities—personal- 


ized, intelligent instruction. 


Clip the coupon. Check the 
subject you are interested in 
mastering. Mail it—today. That 
simple act may be your first step 


to a brighter, happier future! 


BOX 7671-J, SCRANTON, PENNA. 

* Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 

Why,” and full particulars about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL SUBJECTS 
Agriculture 0 Air Brakes 0) Contracti ildit CO Manufacture of Pulp Paper Sanitary Engineering 
D Air Conditioning and Cooling 0 Cotto O Marine Engineering Sheet Metal Work 
C Architectural Drafting aL i O Mechanical Drafting B Steam Blectris Engineering 
O Architecture 3 E i O Mechanical Engineering O Steam Engineering 
0 Auto Electric Technician trie Lighting OMine Foreman J Navigation Cj Steam Fitting 
Auto Technician ire Bosses Cj Structural Drafting 
G Aviation Fruit Growing 0D Plumbing O Structural Engineering 
O Boilermaking Heating OG Poultry Farming O Surveying and Mapping 
G Bridge Engineering Public Works Engineering O Telegraph Engineering 
G Building Eetimating vay D Radio O Telephone Work 
O Chemist: i a R. R. Locomotives O Toolmaking D Ventilation 
0 Civil Engineering Machinis OR. Re Section Foreman O Welding, Electric and Gas 
O Goal Mining O Management of Inventions OR. R. Signalmen () Refrigeration (] Woolen Manufacturing 
BUSINESS SUBJECTS 

O Accounting O Advertising jollege Preparatory D Grade School Subjects O Railway Postal Clerk of Signs 
O Bookkeeping 1 Accounting 0 High School Subjects C Salesmanship Spanish 
Business Correspondence 3, P, Accounting O Ilustrating O Secretarial Work 
0 Business Management i ar College Subjects _ Lettering Show Cards Q Stenography and Typing 
O Cartooning —G Civil Service (French O Managing Men at Work O Traffic Management 


DOMESTIC SCIENCE SUBJECTS 


O Advanced Dressmaking O Home Dressmaking 1 Tea Room and Cafeteria 
Foods and Cookery G Professional Dressmaking and Designing Management, Catering 


Address. 


a .... Present Position. 
is send coupon to International Correspondence Schools Canadian, Limited, Montreal, Canada 
British residents send coupon to I. C. 8., 71 Kingsway, London, W C. 2, England 
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KEEPS MODELS RUNNING 


MOBIL HANDY OIL 


It’s penetrating, non-gum- 
ming. Keep it on hand for 
lubricating home appli- 
ances, sewing and washing 
machines, bicycles, toys. 
Fine for automobile gener- 
ators and tools. Convenient 
wallclip free with every can. 


—QUIETS VALVES! 


Mobil Upperlube reaches the en- 
gine as a vapor. Special impreg- 
nating ingredient protects rings 
and valves from rust and wear. 
Reduces carbon. Quiets engine. 


MOBIL UPPERLUBE 


Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 
aon 


socomy-vacuuM 
al 


BY THE MAKERS OF MOBILOIL 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 
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WOODWORKING 


Why You Should Start a Workshop.... 158 
Ice Boat Mercury, 1940 Design.. 
Hints on Planking Small Boats 
Fireplace of Modern Design... 


NOW IS THE TIME TO 


Start a Home Workshop 


How are you spending your spare time 
during the winter months? One of the 
best ways is in your workshop making 
projects for the home and to give to your 
family and friends. For the benefit of 
those who know little or nothing about a 
workshop, POPULAR SCIENCE MONTHLY is 
presenting a series of articles on the sub- 
ject. “Why You Should Start a Home 
Workshop . . . And How to Do It” is this 
month’s topic, which you will find on page 
158. 

In one of our home workshop articles 
Dan Beard, National Scout Commissioner 
of the Boy Scouts of America, once wrote, 
“With gumption a man can make almost 
anything.” So if you have ‘“gumption” and 
a genuine liking for tools, you can make a 
success of a home workshop ... and you'll 
find it the finest hobby of all. 


POPULAR SCIENCE 


HOW LONG? HOW LONG? 


THIS HEART-BREAKING 


MONOTONY? 


THIS WRETCHED PAY? 


“If I Could Only Recover Those 


‘The True Experience of a Man Who Almost 


Ten Lost Years! ae [ners for LaSalle Home-Study Training 


In December, 1921, an American employed with a 
mining firm in Mexico, clipped and signed a LaSalle 
advertisement coupon. But he did not enroll! 

Ten years of silence followed . . . ten years of hap- 
hazard jobs, long hours, wretched pay. . . 

Then, in January, nineteen thirty two, that silence was 
broken by a dramatic letter, high-spotted by these 
words: “Please send the first lessons with the least possible 
delay, as time is a highly important factor to me in this 
year of our Lord!” 

Through five typewritten pages he recounted the 
hardships of those intervening years. A really able man, 
he had moved from one position to another, only to 
find advancement closed to him for lack of specialized 
training. 

No need here to recite those hardships—though i in 
justice to him it is only fair to say that on four separate 
occasions he had a/most enrolled . . . and that on each 
occasion he had postponed action because of some un- 
expected reverse seemingly beyond his power to avoid. 

“For five months now,” so he wrote, “I have been 
‘on vacation.’ Not a chance to take a course now—ac- 
cording to my carefully laid out and conscientiously 
followed program... 

“But—supposing I had chucked that program at any 
time in the last 10 years? Supposing I had enrolled, in 
the face of seeming disaster, even though I had had to 
borrow the money to do it? Supposing even that I had 
enrolled only five months ago, at the beginning of my 
enforced vacation? In all likelihood I could have mas- 
tered the training by now. Or I might in the meanwhile 
have found a congenial and profitable position, thanks 


A Correspondence Institution 
Dept. 1283-R 


field I have checked. 


Business Management (OLaw: Degree of LL. B. 
OHigher Accountancy OExpert Bookkeeping 
OTraffic Management OG. P. A. Coaching 
OModern Salesmanship Industrial Management 
OCommercial Law OModern Foremanship 


LASALLE EXTENSION UNIVERSITY 


Chicago, Illinois 
I would like to have your special booklet—without any cost or obligation 
to me—about my opportunities and your success training in the business 


OBusiness Correspondence 
OBusiness English 
OEffective Speaking 
DStenotypy 


to my increased knowledge. As it is, for all I know, 
there may be another five months without any position 
... With all sorts of dim prospects. ..and meanwhile I 
am getting older... 

“That settles it! To blazes with further procrastination! 
To thunderation with my financial program! I’ve bor- 
rowed the money, and I'll borrow some more... but I'll 
do something w ith my time! This year is going to see a bi 
change in my affairs—and right here is where we start!” 


Send for Free Booklet 


These are searching times—and wise is the man who 
takes full measure of his competition . . . gets the special 
training that he needs. . . and thus commands the un- 
folding opportunities of our new-day business world. 

If you need to be convinced of those opportunities, 
forget that you ever read this message. For those oppor- 
tunities are not for you... 

But if you are determined to be out in front when 
men are picked for leadership one year, two years, ten 
years from now—do not, on your life, risk a day’s delay. 

Below is a coupon. It will bring you—without cost— 
books that have led to increased earnings running into 
many thousands of dollars! Men of action—hundreds 
of them—will use this coupon for their personal advance- 
ment. Be one of those 
men whowillsteadily win 
their way to the better- 
salaried positions. 


Ask for one of these booklets—or a similar one 
on your own field of business. They are FREE! 


Name. Age. 
Position. ___— Address 
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1 TRAINED THESE MEN 


Calhoun St., 


President 


Nat 
Institute 


$10 TO $20 A WEEK 
IN SPARE TIME 


“I repaired many Radio sets when 
I on my tenth lesson. I really 
don’t see how you can give so much 
for such a small amount of money 
I have made an average of $10 to 
$20 a week—just spare time 
JOHN JERRY, 1529 Arapahoe St 
Denver, Colo 


OWNS SHOP, MAKES 
$3,000 A YEAR 


“Before taking your Course I earned 
about 1745 cents per hour as a truck 
driver. When I had completed 20 
lessons I started service work. Dur- 
year I have made about 
Radio. I now own my 
KARL KELLY, 306 W L 


ates 


Magnolia, Ark. 


SALARY INCREASED $1,800 
YEAR IN RADIO 


“I have been regularly employed in 
radio since my graduation. I have 
been Chief Engineer of three broad- 
cast stations and at present time 
am Chief Engineer of WDOD. My 
salary has increased $1,800 per year 
since entering Radio and credit is 
given you for your excellent train- 
ing.""—JULIUS C. VESSELS, Sta- 
tion WDOD, Chattanooga, Tenn 


se mention PoPpULAR SCIENC 


E SMITH 


nat Radio 


Est. 25 Years 


pays many Ra- 


week. Others 
hold their reg- 
ular jobs and 
make $5 to $10 
extra a week in 
spare time. 


MonTHLy 1 


| will train you at home 
for RADIO and TELEVISION 


Radio is a young, growing field with a future. It offers 
you many good pay spare time and full time job 
opportunities. And you don’t have to give up your 
present job, go away from home, or spend a lot of 
money to become a Radio Technician. I train you 
right at home in your spare time. 


Jobs Like These Go To Men Who Know Rad 


Radio broadcasting stations employ. engineers, operator 
i nd pay well for trained men. Radio manu- 
ploy testers, inspectors, foremen, servicemen 
in good-pay jobs with opportunities for advancement. 
Radio jobbers and dealers employ installation and serv 
en. Many Radio Technicians open their own Radio sales 
and repair businesse make $30, $40, $50 a week. 
Others hold their regular jobs and make $5 to $10 a week 
fixing Radios in spare time. Automobile, police, aviation, 
commercial Radio; loud-speaker systems, electronic de- 
vices, are newer fields offering good opportunities to qu: 
fied ‘men. And my Course includes Television, which 
promises to open many good jobs soon. 


Why Many Radio Technicians Make 
$30, $40, $50 a Week 


Radio is already one of the country’s large industries even 
though it is still young and growin. The arri of Tele- 
vision, the use of Radio principles in industry, are but 
few of many recent Radio developments. More than 28. 
000,000 homes have one or more Radios. There are more 
Radios than telephones. Every year millions of Radios 
get out of date and are replaced. Millions more need new 


Servicing 


Technicians 
$40, $50 a 


Loud Speakr System building, istalling, 
servicing and operating is another growing 
field for well trained Radio Technicians. 


ertisers. 
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tubes, repairs, ete. Over 5.000.000 auto Radios are in use 
and thousands more are being sold every day. In every 
branch Radio is offering more opportunities—opportunities 
for which I give you the required knowledge of Radio at 
home in your spare time. Yes, the few hundred $30, $40 
$50 a week jobs of 20 years ago have grown to thousands 


Many Make $5 To $10 a Week Extra In 
Spare Time While Learning 


The day you enroll, in addition to my regular course, I 
start sending you Extra Money Job Sheets which start 
showing you how to do actual Radio repair jobs. Through 
out your course I send plans and directions which have 
helped many make from $200 to $500 a year in spare 
time while jearning. 


You Get Practical ees While Learning 


I send you special Radio pment; show you how to cor 
duct experiments, 


vision receivers, broa Ir 
loudspeaker installations. My 50-50 me 
od of training gives you both 
printed and actual work with Radio Revadcusitn 
ts 


Stations employ operators, installa- 
makes learning at home in: + ? P I 


tion, maintenance men and Radio Technicians in 


other capacities and pay well. 


NG 

MENT is, Helo. seu mabe: sues 

money fixing Radio sets while learning and to 

equip you with a professional instrument for 
full time work after you graduate 


Find Out What Radio Offers You 


Act today. Mail coupon for my 64-page book, “Rich Re- 
wards in Radio.’ It points out Radio’s spare time and 
full time opportunities and those coming in Television; 
tells about my course in Radio and Television; shows many 
letters from men I trained, telling what they are doing 
and earning. Read my money back agreement. Find out 
what Radio offers you. Mail coupon in envelope or paste 
on a penny postcard— aud 


J. E. SMITH, PRES., DE oN 
INSTITUTE, WASHIN 


TIONAL RADIO 
D.C. 


J. E. Smith, President, Dept. 9NP3 
National Radio Institute, Washington, D. C. 


Dear Mr. Smith: 
Send me FREE, without obligation, your 64-page book “Rich Re- ' 
wards in Radio” which points out Radio's opportunities and tells @ 
how you train men at home to be Radio Technicians. (Write ] 
plainly.) 


Name.. 


Automobile Radio is another new Radio 
field—selling, installing, servicing. One 
million or more auto owners will install 
radio sets within the next year. 


Address .... 


State... 


70 BETTER PAY 
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The Time May Come When 
We'll Have No Privacy at All 


Wet, I took it in stride when “glass 
bricks” for building purposes first put a 
literal meaning in the old adage about 
“people who live in glass houses.” Now I 
hear that cars may be 
made with transpar- 
ent-plastic tops. My 
heart goes out in pity 
for the modern youth 
and gal when cars no 
longer afford privacy 
consistent with the 
needs of those mo- 
ments of “engine 
trouble.” And what if 
the stuff is applied to 
airplanes? Can you 
imagine a pilot’s body 
hurtling through air 
with nothing but a motor in evidence? Or 
Lanky Joe doing a cocky bandmaster’s step 
down Main Street on an invisible bicycle? 
Who knows but what we may even have 
transparent tires so we can see if there's 
enough air in them?—M. G., Brooklyn, N. Y. 


Can a White Darkroom Be Dark, 


This Camera Fan Wants To Know 


Havine just finished building and painting 
a darkroom in my cellar, it now turns out 
that it’s all wrong. At least, that is what a 
friend informs me who is a much older hand 
than I am at the photography game. Old 
hand or not, he’s wrong, in my opinion. 
Here’s the story. I knew, of course, that a 
darkroom should be dark. But I figured that 
if I made it light-tight and turned out the 
lights, it would be just that. Thinking that 
it would be a pretty gloomy place when the 
lights were on if I painted it dark, I made it 

white—fioor, walls, 


NOW YOU KNOW HOW 
VVE FELT ALL 7 
THESE YEARS: 


GWAN, THE MOST WIDELY 

USED DARKROOM IS THE 

BATHROOM, AND THATS 
SHINY WHITE! 


and ceiling. This, my 
friend says, will be bad 
when I’m working un- 


der red light with or- 
thochromatic film, be- 
cause the white sur- 
faces will reflect the 
red light from the 
lamp, multiply its 
strength by reflection, 
and ruin my film. This 
scared me, so I've 
been working with the 
lights out—not a bad 
idea in any case. Can anyone save me the 
trouble and expense of ruining a batch of 
good ortho film by telling me who's right, 
my friend or I? I still think it makes no 


difference what color a darkroom is.—D. V., 
Toledo, Ohio. 


Pretty Soon All We’ll Need 


Is Standardized Drivers 


From time to time your readers have rec- 
ommended through their letters the stand- 
ardization of automobile bumpers, lights, 
and so on. This year, for the first time, car 
manufacturers are beginning to standardize 
their headlight equipment so that the Whozis 
Six my neighbor drives and the Whatzis 
Special I buy gas for look exactly alike as 
they approach each other on a dark road at 
night. Drivers now can tell at once that the 
car approaching really is a car, and not two 
one-eyed cars, two motor cycles, one one- 
eyed car and the rising moon, or a pair of 
Japanese lanterns. On any given night we 
can now gauge with reasonable accuracy 
how far away a car is and how fast it is ap- 
proaching, because we know from experi- 
ence how its lights look as they approach. 
Now let's see the manvfacturers standardize 
tail lights at a given brilliance, color, spac- 
ing, and height from the road. Why, one of 
the most serious of night-driving problems 
is practically licked!—M. A. M., San Fran- 
cisco, Calif. 


College Engineering Student 
Doffs His Freshman Hat to P. S. M. 


Woutp like to tell YOU'RE GOOD TOO, 
you that I enjoy read- BS.M,! 
ing your magazine, 
and eagerly await the 
next issue. For my 
work as a_ college 
freshman in engineer- 
ing, I find your maga- 
zine a great he!’p in 
supplying inform: tion 
on current engineer- 
ing problems. The 
“Home Workshop” sec- 
tion is also swell, and 
now that its size has been increased, I’m sure 
that the readers will enjoy it more than ever. 
—G. F. Z., North Bergen, N. J. 


Ever See a Shadow Brighter 
Than the Surrounding Area? 


Piayinc tennis last summer on a cloudy 
day, I noticed a queer thing that I’m at a loss 
to explain. The “shadow” from the net was 
brighter than the surrounding court. Per- 


(Continued on page 14) 


12 


POPULAR SCIENCE 


When Signals are Called 


To play the game—whether on the football field or in 
the bigger jobs of business and industry—you must 
know what to do when the signals are called. To make 
the team a player must be above average—and you 
must be above average to meet the demands of em- 
ployers for the better paid positions. 

Your own ability to hold the better jobs depends 
entirely on the preparation you have made to accept 
the opportunities offered every month in the year 
in the active fields of today such as Air Conditioning, 
Diesel Engineering, Draiting. and Design, etc. Men 
in these fields and others with preparation as account- 
ants and in merchandising are being advanced into 
such openings as department heads, managers, fore- 
men, superintendents, traveling auditors, etc. 

Your opportunity today simply means being ready 
for the good jobs looking for good men—your chance 
for a worthwhile position depends on whether or not 
you will Prepare to meet the demands of employers 
all over the country who are offering the big jobs to 
men who can handle them! 

Without training a man is no more valuable at 40 


than at 30, is old at 50. But the doctor at 40 or 50 is a 
better doctor than he was at 30—and it’s the same with 
men trained in other fields—executives, draftsmen, 
engineers, merchants, architects are young at 40, 
at 50 — and still have many good pay years ahead. 
Promotion, higher pay, reward properly trained men! 


American School, an educational institution incor- 
porated “‘not for profit,” has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business and industry. 


American School graduates hold important positions 
as engineers, accountants, experts, draftsmen, managers, 
etc., or successfully operate their own business. Thou- 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc., have attained 
success in business or industry. 


_Find out how American School can help YOU, the 
difference it may make in your entire future success 
and happiness! Mail coupon today for free Bulletin 
and early lesson in field of your choice. No obligation 
on your part. 


American School, Dept. G946, Drexel Ave. at 58th St., Chicago 


Try a Lesson Yourself—No Obligation 


American School, Dept. G946, Drexel Ave. at 58th St., Chicago 


I have checked the line of work in which I would like a good job. Please send me without expense or obli- 
gation on my part a copy of your Bulletin and an early lesson in the field I have selected. 


O Air Conditioning O Electrical Engineering 

OG Architecture G Diesel Engineering 

G Automotive Engineering G Drafting and Designing 

G Automobile Repairing © Electric Refrigeration 

Cl Bookkeeping and © Heating, Ventilating, 
Cost Accounting Plumbing 

CO Business Management O Professional Accounting 

O Civil Engineering Incl. C. P. A. Coaching 

© Aviation C High School 

O Contracting, Building O Highway Engineering 


BULLETIN 


O Law 
I Arts (College) 
Mechanical Engineering 
Merchandising 
G Private Secretary 
D Radio and Television 
O Salesmanship 
O Shop Practice 
CO Steam Engineering 


Name-----------=-~---~-222-2-2-2--5222255-55-05550255----=5 Age-------- Occupations. ss <es5scsssesesesresesaes5 
Street-.-------------------------------------------- City------------------------------- State_.....-------------- 
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Ow Keaders Say aes 


haps one of your readers has observed a 
similar phenomenon and can give me the ex- 
planation. It must have been a shadow and 
not a reflection because the net was of a 
dark color.—P. H., Eureka, Utah. 


There’s No Doubt About It, 
It’s a Much Simpler Idea 


Tuat outfit with the hand and dial and 
strings that shows a motorist when his car 
is backed the proper distance into his garage 
was ingenious to say the least. I can’t help 
thinking that it would have been simpler 
just to put a two-by- 
four along the floor 
near the back of the 
garage, which would 
have indicated its 
presence when the 
wheels touched it. 
On the other hand, 
I tried this with near 
disastrous results. 
To brace the two-by- 
four, I ran two short 
pieces from it to the 
wall studs at the 
back of the garage. 
One night I came home in a hurry and hit 
the board a little too hard, shoving the rear 
wall practically off its foundation. The best 
and simplest device I’ve run across yet is 
this. Take a springy piece of wire and stick 
it in a hole drilled in the wall exactly op- 
posite the windshield upright when the car 
is all the way in. As you drive in (front- 
wards), it’s easy to tell when the car is all 
the way in by just watching the tip of the 
wire. Put an eraser over the end of the 
wire so it won't scratch anybody’s eye out. 
—C. H. E., Bridgeport, Conn. 


YEAH, BUT 
taodereers LIKE To DO 
SUNSe THE Moet 


You Never Learn the Truth 
Until the War’s Over 


Like your many other readers, I have been 
interested for years in following the new de- 


velopments in war 
SWELL, THEN WE ‘weapons as so ably 


WONT HAVE reported in your col- 

— HISTOR’ umns. Always the 
= “OATES 70, question was: “How 
will these untried 


armaments show up 
under the actual test 
of modern war be- 
tween major pow- 
ers?” Now, unfor- 
tunately, such a war 
has actually broken 
out, and we might 
find some compen- 
sation for its horrors in having that question 
answered. But do we? No, indeed. As soon 
as the first shot was fired, the censorship 


was clamped down so tight that the war 
might as well be on another planet for all 
we can know about it. I suppose the truth 
will be told some day about the battles that 
are being fought now, but by that time we'll 
be so sick of the idea of war that we won't 
want to hear about it.—A. D., Seattle, Wash. 


That’s a Big Piece of Pie 
Even for a Wide-Angle Mouth 


My worx is driving wuen ! TRIED 
a loco’ for the New !T } GULPED Q 
THE WHOLE 


South Wales Govern- 
ment Railways, and I 
take much interest in 
the problems appear- 
ing in “Our Readers 
Say.” Here is the so- 
lution to S. A. M.’s 
problem about the pie 
eater with the wide- 
angle mouth (and ap- 
petite). By guess and 
trial, plus the use of 
mathematical tables and the aid of Euclid, 
I find the required measurement of the 
mouth that bit the piece out of the pie to be 
3.1 inches—nearly. I've been a regular read- 
er of your magazine since last February, and 
find it most interesting—R. B., Chullora, 
N.S. W., Australia. 


Can This Mean They’ve Got ‘Em 
in Australia, Too? 

AM aALways pleased to get my copy of 
P.S.M., and I don’t ask for any changes. I 
have seen some good ones in the readers’ 
letters, so would 
you let me suggest 


PIE DOWN! J 


MAYBE 1 NEED THIS ,FOR 
HORNING IN Twice! 


one? How about 
some one making 
some concentrated 


honesty that could 
be injected into our 
politicians, and then 
some one trapping 
and holding the poli- 
ticians? I'll volun- 
teer to use the needle. 
—cC. C., Huskesson, 
N. S. W., Australia. 


Hickory, Dickory, Dock, 
The Dog Replaced the Clock 


Some time ago, I read a letter from one of 
your readers in which he pondered the rea- 
son for his waking up every morning just be- 
fore his alarm clock was set to go off. I’ve 
often had the same thing happen, but that’s 
not what I’m writing about, specifically. 
What I'd like to hear some reader's opinion 
on is a somewhat similar phenomenon con- 
cerning my dog. It’s the custom of our small 


(Continued on page 16) 
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MARCO POLO 
never knew 


GREATER THRILLS 


Botp Marco Po to, pushing eastward 
into the unknown, never knew greater 
thrills of discovery than this student 
of the International Correspondence 
Schools! His I. C. S. text is his guide- 
book to new and thrilling adventures 
in the world of knowledge. 

The I. C. S. student learns the why 
while he studies at night. The very next 


day, on his job, he experiences the 
grand ADVENTURE of seeing newly 


learned truths demonstrated. 

For 47 years, the International Corre- 
spondence Schools have been training 
ambitious, adventuresome men. Today, 
many of them occupy high positions in 
Business and Industry—just as from 
the 100,000 I. C. S. students of today 
will come tomorrow’s leaders, in many 
fields of business! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7672-J, SCRANTON, PENNA. 
* Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 
Why,” and full particulars about the subject before which I have marked X: 


TECHNICAL AND INDUSTRIAL SUBJECTS 

D Agriculture O Air Brakes 2 Contracting and Building O Manufacture of Pulp Paper 
0 Air Conditioning and Cooling D Cotton Manufacturing OG Marine Engineering 
O Architectural Drafting O Diesel Engineering O Mechanical Drafting O Steam Electric Engineering 
O Architecture O Electrical Engineering © Mechanical Engineering G Steam Engineering 
OC Auto Electric Technician C Electric Lighting O Mine Foreman O Navigation Cj Steam Fitting 
o Avi Technician o Be © Patternmaking G Structural Drafting 

harmacy D Plumbing O Structural Engineering 

7 O Poultry Farming Surveying and Mapping 

© Heat Treatment of Metals © Public Works Engineering O Telegraph Engineering 
© Highway Engineering O Radio O Telephone Work 
OR. R. Locomotives © Toolmaking G Ventilation 
6 Civil Engineering O Machinist OR. R. Section Foreman 1D Welding, Electric and Gas 
O Coal Mining 1B Management of Inventions OR. R.Signalmen () Refrigeration 9 Woolen Manufacturing 


BUSINESS SUBJECTS 


O Grade School Subjecta 
O High School Subjects 


Q Sanitary Engineering 
OG Sheet Metal Work 


rmaking 
| Bridge ‘Engineering 
OB ig’ Estimating 
5 Chemistry CD House Planning 


© Railway Postal Clerk 

G Salesmanship 

G Secretarial Work 

O Stenography and Typing 
Traffic Management 


Dr Advertising: 7 Colles Presesatory 
© Bookkeeping ‘ost Accounting 

O Business Correspondence a C, P. Accounting O Illustrating 

Business Management O First Year College Subjects _ O Lettering Show Cards 
O Cartooning & Civil Service 0 Foremanship French [J Managing Men at Work 
DOMESTIC SCIENCE SUBJECTS 


Ol Home Dressmaking 
O Professional Dressmaking and Designing 


1D Accounting a Bsns 


CO Tea Room and Cafeteria 


© Advanced Dressmaking 
Management, Catering 


G Foods and Cookery 


Age.. 


State... 
Canadian residents seni 


... Address... 


Present Position. 


coupon to International Correspondence Schools Canadian, Limited, Montreal, Canada 


British residents send coupon to I. C. 8., 71 Kingsway, London, W. C. 2, England 


DECEMBER, 1939 


Please mention Poputar ScteNcE MonTHLY when writing to advertisers. 15 


Our Keaders Say eae 


family to sit down to breakfast at the latest 
possible moment that will permit us to eat 
and get up again and meet our various ap- 
pointments. Fortunately, for the cook at 
least, we all leave the house at the same 
time. This means getting up from the table 
at the same time, or somebody is late for 
school or business. We eat in a small break- 
fast room that has a clock that broke re- 
cently. For a while after it broke, some one 
was always dashing into the next room be- 
tween mouthfuls to see what time it was, 
until one morning it dawned on us that my 
dog always barked at the exact time we 
were in the habit of getting up from the 
table. She’s our clock, now, and she’s never 
failed to come barking up to the table at just 
the right time for two months. How do you 
suppose a dog knows what time it is?—H.R., 
Pittsburgh, Pa. 


It’s Something To Stew Over While 
Watching for the Pot To Boil 


Here's a kitchen mystery for scientifically 
minded readers, and a possible explanation. 
Suppose you are boiling some water, or re- 
heating a pot of coffee, on the gas range. 
Shut off the burner 
just before it comes 
to a _boil—and it 
starts to steam, as if 
turning out the flame 
made it hotter! I 
thought I was seeing 
things the first time 
I noticed this. After 
puzzling over the 
paradox for some 
time, I hit on the 
following theory. As 
the water approach- 
es the boiling point 
it is steaming, all right, but the steam is hot 
enough to be invisible. When the burner is 
turned off, the temperature in the pot drops. 
This allows the steam to cool a little, so 
that it condenses and becomes visible. 
Right?—J. Y., Bridgeport, Conn. 


ME AND WATT, ONLY HE 
OID SOMETHING WITH IT! 


He Can Improve on the Name 


— for a Good Ten Minutes! 


IN THE article about the “Garden of Queer 
Plants,” it is mentioned that the garden 
contains an Australian plant with seed pods 
that resemble birds. I thought the owner 
of the garden might be glad to hear that if 
he should ever have the misfortune to lose 
his bird plant, we have 2,400 acres of land 
covered with several mill of them and h> 
is welcome to all he wants to carry home. 
We refer to them, in our rustic way, as 
“devil claws,” though any unfortunate farm- 
er who hapye..; .o get one around his 
ankle can usually improvise and improve on 
the name for a good ten minutes; that being 
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the usual length of time it takes to unhook 
said claw. For tenacity and blood-drawing 
ability, they are two degrees above fish 
hooks. We are enjoying your magazine a 
lot. Power to you!—B. P., Medicine Lodge, 
Kans. 


It Took Only Fifteen Minutes 
Plus Two Hours for Checking 


Ir was no task at all to knock out that 
“tough” tank problem a few months back. I 
did it in fifteen min- 
utes (plus about two 
hours to check the di- 
mensions against the 
volumes). Since you 
like problems for your 
magazine, here is a 
good one, and not too 
hard for mathemati- 
cally minded readers 
to solve. Problem: If 
the shell of a hollow 
ball is four inches 
thick and contains 
one fifth of the cubical contents of the whole 
ball, what is the outer circumference of the 
ball?—J. J. M., San Francisco, Calif. 


That’s One Order That 
Probably Will Be Obeyed 


Saves of Hercules! Can it be that Amer- 
ica is training an army of supermen to 
whom the puny, .45 caliber automatics and 
the measly rifles the A.E.F. was equipped 
with will be as popguns to the hand weapons 
they’ll carry in future wars? In the article 
“Uncle Sam Arms Against the World” in 
the October issue, is a picture that suggests 
this as a possibility. Look closely at the six- 
teen-inch gun in the photograph on page 59. 
Three quarters of the way up the barrel 
you'll see, if your eyes are sharp, the words 
“DON’T TAKE.” Now who, or what, in the 
Sam Hill do they mean? How is anybody 
going to “take” a sixteen-inch gun, and 
where would he take it to? Do you suppose 
it was meant to 
warn foreign spies 


JOHNNIE GET 


YOUR GUN.GET not to “take” the 
YOUR GUN J gun's picture? Or 
J 2 were the words 


somehow printed on 
the film the photog- 
rapher used. Maybe 
I was right the first 
time, and the gun is 
for Herculean rook- 
ies of the future to 
practice the manual 
of arms with, and 
the sign was put 
there to discourage some impatient tyro sol- 
dier from swiping the gun for a little secret 
practice—T. C., Detroit, Mich. 
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F speed Clectiic engine- 
Lectric lights -Cettrs magnet 


> | DEVELOPED AT THE GILBERT HALL OF SCIENCE | << 
bes 


Cuvcraic UcHTs 1m YOUR ERECTOR 
MADE MOTOR CARS, AIRPLANE 
BEACON, RAILROAD TRAINS AMD 
SOZENS OF OTHER MODELS 


RE'S ANOTHER NEW FEATURE-AN 
IGINEERS SHACK THAT YOU CAN 


THIS IS THE BABY | WAN’ 
THE NO. 6% ERECTOR. GE! 
IT'S GOT EVERYTHING.I'M 


Leading toy stores are showing a sensational new GOING TO ASK DRDTODAY 
kind of Erector this year. An Erector that makes 
model-building more fun than the movies—more 
exciting than a football game. Because Erector has gone all-electric. 


Now, for the first time, you can build a revolving airplane beacon 
with a real electric searchlight—construct electrically lighted rail- 
road trains, Ferris wheel, airplanes, motor cars—erect electric 
bridges that open and close—make mighty cranes that grab up steel 
girders by electro-magnetic power. 


You can build all the engineering marvels you see on this page—and 
100 more—with one Erector set. Put dazzling electric lights on 
them. Make them buzz with action with the new 4-speed Erector 
electric engine. There are more blood-tingling thrills in the new All- 
Electric Erector than in a dozen ordinary toys. Tell Dad that Erector 


is your No. 1 choice of Christmas presents. Get a load of the No. 814 All-Electric 


net. Also, polished steel boiler shell 
—big red wheels—steel girders and 
red, yellow and blue structural 
plates—gears and pinions—a total 
of 18 lbs. of up-to-the-minute parts 


Py Erector. Crammed with exciting 
iy electrical and structural parts. Elec- 

(ZeZL A) tric lights—110 volt electric engine 

E with 4 speeds and automobile-type 
for building over 100 colossal, en- 

gine-driven, electrically lighted 


gear shift—powerful electro-mag- 
* = engineering marvels. Price $12.95; 
As exhibited at the New York World’s Fair other Erectors from $1.00 to $29.95 


WORLD’S FAIR EDITION RUSH COUPON OR POST CARD 
FRE “Toys That Buzz 


ys Mr. A. C. Gilbert, The A. C. Gilbert Company 
hAction”” 1 Erector Square, New Haven, Conn. 


20 color pages—over 100 
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Small Ideas May Have 
Large Commercial Possibilities 


Inventions do not have to be complicated to 
be profitable when Patented. The 5c and 10c 
stores flourish on simple Patented products 
which are commercially successful. The zip- 
per, safety pin, thumb tack, paper clip, col- 
lar button—all are simple yet familiar in- 
ventions—brought their inventors rich re- 
wards. If you have a Patentable invention 
—act to protect it. Send for our FREE 48- 
Page Book that tells you how. 


CLARENCE A. O’BRIEN 


Dept. 9M2, Adams Building, Washington, D.C. 
Registered Patent Attorney before U.S. Patent Office 


Ach Mow v0 Prorect 


Your INVENTION WITH U.S. PATENT 


Sree Cookers IMPORTANCE 


OF QUICK ACTION—HOW TO OBTAIN 
PATENT AND MARKET INVENTIONS 


If you have invented something, if you're interested in in- 
venting something, you need our new 48-page book that gives 
the entire Story of Patents. It tells you for the first time 
about new phases of invention, how others succeeded, how 
the patent laws protect you, how to market your invention, 
where to obtain finances, how to form a company, partner- 
ship, or arrange for royalties from your invention’s sale. 


PRACTICAL BENEFITS OF THIS BOOK 


You will find 6 complete pages illustrated with simple in- 
ventions that have succeeded in six different fields of indus- 
try. Over 100 illustrations are in this book. You will read 
the stories of ten (illustrated) of America’s most famous 
inventors. You will find an experienced and thorough sur- 
vey of market conditions affecting the inventor—showing the 
possibilities for commercial invention today. Entire chapters 
are devoted to the value of a patent in promoting the final 
success of your invention, The importance of quick action 
in applying for patent is stressed—facts revealing danger of 
delay are emphasized. 

If you expect to realize profits from your invention you 
must protect it with a U. S. Patent. Otherwise you may find 
that all your time and labor have been lost, because it often 
happens that other inventors are working on the same in- 
vention. If you have an invention, or an ambition to invent 
—get the information on obtaining patent AT ONCE! 


FREE RECORD OF INVENTION FORM 


When you send for our FREE BOOK, we include, also Free, 
our specially prepared Record of Invention blank, on which 
you can quickly make and date a sketch and description of 
your invention. This “disclosure” as it is called, may be 
absolutely invaluable as evidence for you, should your rights 
ever be contested. Be sure to get it and use it. 


REGISTERED PATENT ATTORNEY before U, S. Patent Office 
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POPULAR SCIENCE 


Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new prin- 
ciples. Most of them provide new methods of doing 
lay thing in a better way—changes for grea 

ney, usefulness, adaptability, or beauty some 
previously Patented thing. These IMPROVEMENTS are 
patentable if new, and actually represent new inven- 
tions. These improvement Patents offer large chances 
for profit if commercially useful. The business world 
wants improved products and services. 


FINISHED DRAWINGS NOT NECESSARY 


Our Big Book tells you how you can start immediately to 
apply for Patent Protection even if you haven't finished 
models or drawings available now. It will tell you how 
we can prepare the specifications nd finished drawings 
necessary in the form prescribed by the Patent Office— 
so as to secure for you full Patent Protection. Mail 
Coupon for Our Big Book TODAY. 


OUR SERVICES TO YOU 


We are registered Patent and Trade-Mark Attorneys, 
serving Inventors all over the United States and abroad. 
Our Organization is complete. We have Draftsmen, ex- 
perienced Searchers and Attorneys to serve your inter- 
ests. We can act as your legal adviser in all Patent 


e me, Pectalh 


IMPROVEMENTS IN 


| | 
Mapu. ; 
‘, 
d MACHINERY, ARTICLES, DESIGNS, FORMULAS, ETC., IF NEW 


Matters. 
Book. 


Our complete service is described in Our Big 
Mail Coupon for it NOW, 


REASONABLE FEES—CONVENIENT TERMS 


Don’t worry about finances. Our fees are very reason- 
able—we can arrange convenient terms of payment. It 
is our custom to permit clients to pay for our services in 
installments as the application progresses in our office. 
See our Big Book for fees in obtaining Patent. It ex- 
plains our arrangements clearly. Send for it NOW, 


GET FREE BOOK—MAIL COUPON NOW 


If you have an invention in the making—if you simply 
have the crude elements of an invention in mind—you 
should have our Big FREE BOOK without delay. It will 
u every step of the way—from the pre ninary 
issuance of the final patent grant. 
book contains twenty-five chapters describing in 
plain man-to-man language the story of obtaining a pat- 
ent and marketing an invention. This book absolutely 
FREE—just tear off the above coupon or write us a 
letter or posteard TODAY! 


CLARENCE A. O’BRIEN 


Dept. 9M2, Adams Building, Washington, D.C. 
Registered Patent Attorney before U. S. Patent Office 


Dept. 9M2, Adams Building 


DECEMBER, 1939 
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Bea It's Paying 


Civil 
Engineer! 


Learn—Quick 
Reference 
Way 


Cyclopedia of 
Civil Engineering 
7 great volumes, 


2.800 p: with the 
1:600 ‘illustrations. help of 
Newrevisededition | $3000 Ticontbacs 
by twelve of Amer- 

tenis igrenteas ‘en: a Year—and Up! 
Tncludes: Surveying, | ‘Civil engineers are wanted NOW. Enor- 
bridges, railroads, | mous amounts are being spent in all 
steel structures, mu. | Kinds of publie works and not a dime is 
nicipal engineering, | spent until the Engineer has prepared 


3. Then He must direct the work. 
i 's a big job and there are not enough 
men to go around, Everywhere you go, 
you see road work going on— 

Sewer systems being built—vast pro} 
kinds. "Here is Your Oppo: nly 
necessary training right at home, 
are comp'ete and simply written so anyone can 
Understand chem. Startnowon our 

tion plan. Mail the coupon without obligation. 


AMERICAN TECHNICAL SOCIETY 
Dept.C920__ Drexel at S8th St. “Chicago 


Technical | Society 
Brexet at 58th St.. », Dest. "920. Chile 


water supply, road 

building, ete. 
Spanish Grain 
Flexible Covers 
Gold Stamped 


Shipped 
Free Oa 


For Examination 


days, then 
$20°o Is paid. Send latest Edition and Sil 


ontil reer wise 
je Rul 


and \ 
will include a_ brand 
new, circular slide | Name 
Tule’ to carry in coat | Aaa. 


pocket. Invaluable in 
solving all kinds of 


(Attach letter stating aie, occupation, employ 
engineering problems. 


name and address and that of at least on 
ness man as reference.) 


SURE ROUTE 
HAPPY-LAND 


Send for new illustrated watch and .50 
jewelry catalog. Many stivactive 
buys. Make extra money, too. From 


Plymouth Jewelry Lpxekanee 
163 Canal St., Dept. New York 


LET ME PROVE 
1CAN MAKE 
YOU A NEW MAN 


d myself fr a Ib, weakl 
v of title, **World’s Most Per- 
fectly Developed Man"? Let me prove 
that my secret of Dynamic Tension 
will g¢ werful muscle nash. 
ing str andsome build? A’ 
TRIAL. Writ 


for my 48-p 
BOOK, 
CHARLES ATLAS. 
M, 115. East 
..NewYorkCity. Bi 
VLL TRAIN YOU AT HOME IN SPARE TIME 


TO MAKE GOOD MONEY IN 


asy to Start 
ws with ambitio 


Earn While You Learn 


= 
ie ‘FREE BOOK! LSPS HS Radia Tools 
RADIO". Write ° . 
Sprayberry Academy of cA seared All Purpose 
255-M University Place, N. W., Wa: | ARR ree eae any | FEROS) Feo Wie: WRSEEOE CON), Dei Os |} Dp. c. Analyzer 


Tpewnre Price 


Only 10c a Day 


Save over 14 on all standard o 
models. Also portables at reduced 


SEND NO MONEY. 


Free course in typing Included. 
International Typewriter Exch., Bept.'1207."Grieas 


TOOL and DIE MAKING Bali 
BIGGER 


PAY THE 
ALLIED 
WAY 


fet 
op actual work, job: joyment help given, 
Enter now, low tuition, ran ve 
1ED SCREW MACHINE 


ALL ci 
_Dept. PS-12, 609-613 W. Dake st 


MOLDS 66 


Amazing rubber mold-making outfit makes perfect 

flexible molds of plaques, ash Beg book-ends, 

ete, Molds cost from 6e to 25¢ each.’ Each mold 

makes hundreds of novelties and gifts to sell up to 
1.00 apiece !, No experience necessary. Quick and easy. 

oitable osiness in your home. . - 8 

eine t shops: fi resorts, road stands, 

ime. “Molders Handy. Book’ and 

FREE. Write 


$O-LO WORKS 
Dept. A-823 Cincinnati, Ohio 


(Schoo! Div. Chicago, tM. 


ist of buyers 


SALARY $1,700-$2,300 PER YEAR! PENSIONS! 


So sure are we that our simplified int 
Home Study Course of coaching will 
rn 


your. Becsine, me's e mong mAs 
‘we’ ing to ace 
Foliments on the following basis: The price of 


our complete 10-1 sa son course is $30. 


Me. are witing, to give you this course with 
thecunderstandh at you are to pay the 


Write 
American citizen; 
S28 ibs: or overs hel 
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WANTED: 1000 MEN! 


Be a U. S. Post Office Clerk or Carrier 


VACATIONS AT FULL PAY! 


PAY FOR COURSE ONLY AFTER YOU ARE APPOINTED = WORKING 


et follow! jirement: 
if you me sets irements: 


INTERSTATE HOME STUDY BUREAU, 901 BROAD ST., NEWARK, N. J. 


CLIP AND MAIL 7s COUPON NOW! _ 


INTERSTATE HOME STUDY BUREAU DIV.PDS | 


NO LAYOFFS! 


men, lam not to pa 
AFTER YOU ARE appointed. and working. 
ae box): ots '$. Post Office Clerk 


7: 3! Post Office Carrier 


PLEASE PRINT PLAINLY IN PENCIL 


S years; weight 
ft. 4in. or over 


Address. 
ci 


Sta 
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TRY FORA 
Qnee Aut Cowise 


Copy this girl and send drawing — perh Iwi 
2 COMPLETE FEDERAL COURSE FREE! This contest is 


for amateurs, so if you like to draw do not hesitate to enter. 


Prizes for Five Best Drawings — FIVE COMPLETE ART COURSES 
FREE, including drawing outfits. (Value of each course, $195.00.) 
FREE! If your drawing shows sufficient merit you will receive a grading 
and also our opinion as to whether it indicates art talent worth developing. 

Today design, color and illustrating influence the sale of most merchandise. Trained 
commercial artists have, therefore, become important in industry. They are in de- 
mand, — well paid — machines can never displace them. Artistic talent is com- 
paratively scarce. If you can draw, why waste this rare gift? Train yourself to do 
work for which nature has fitted you and which few people can do. Success now- 
adays comes easier to those who develop natural ability. We have trained many 
young men and women now capable of earning up to $5,000 yearly as artists. Use 

this opportunity to test your talent. Read the rules and send us your drawing. 


RULES: This contest open only to amateurs, 16 years old or more. Professional commercial artists and Federal 
School students are not eligible. 1. Make drawing of girl 6 inches high, on paper 7 inches high. Draw only the 
girl, no lettering. 2. Use only pencil or pen. 3. We return no drawings. 4. Print your name, address (town, 
county, state), age, occupation on back of drawing. 5. All drawings must be received by November 30th, 1939. 
Prizes will be awarded for drawings best in proportion and neatness by Federal Schools Faculty. 


FEDERAL SCHOOLS INC. 
ul 12149 Federal Schools Building, Minneapolis, Minnesota EF 
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HEN you see a Robot 

obey its inventor’s com- 
mands to rise, walk, talk, 
sing, and smoke, you won- 
der what kind of imitation 
brain it has. 

The New Merriam- 
Webster tells you that the 
Robot's “gray matter” is 
made of Selenium, and its 
chemical relatives, which 
also make possible all the 
other modern marvels 
achieved with the photo- 
cell, or “electric eye.” And 
the same kind of informa- 
tion which “The Supreme 
Authority” gives on Sele- 
nium is also furnished on the other 91 
elements known to the world of chemistry! 


For scientific information, turn first 


to the NEW MERRIAM-WEBSTER! 


Send for FREE BOOKLET, “The New Merriam- 
Webster: What It 
Will Do For You.” 
G. & C. MER- 
RIAM CO., 
Dept. 301, 

Spring- 
field, 
Mass. 


LOOK FOR THE 
CIRCULAR 
TRADE-MARK 


DICTIONARY 
Stcond Celitiom 


Second Edition 
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Luscombe train- 
ed men are em- 
ployed with 
leading Aviation 
Eaterprises 
throughout | the 
U.S. Practical 
training under 
instructors. 


PREPARE FOR 
A SUCCESSFUL 
CAREER IN 


AVIATION 
experienced 


rollment, strict superv 


1 @ 3DNODSN1@ 


ern methods have assured successful 
careers for Luscombe graduates. 

Details will be gladly sent upon 
request. 


——LusbamBE—— 


SCHOOL OF AERONAUTICS 


WEST TRENTON, N. J. Dept. P 


@ LUSCOMBE ®@ LUSCOMBE @ 


B-S- Degree in2 years 
World famous for technical 2-year courses in 
fg Civil, Electrical, Mechanical, Chemical, Radio, 
PETA TE | \cronautical Engineering, Business Adminis- 
tration and Accounting. Special preparatory 
department for those who lack required high school work. Short 
diploma courses (36 weeks) in Surveying, Drafting. Low tuition. Low 
living costs. Students from every state and many foreign countries. 
56th year. Enter September, 


January. March, June. Write for cata- 


log. 5129 College Ave., ANGOLA, IND. 


New York 
Eleetrieal 


Established 
1902 


Ask for free 


illustrated booklet Sehool 
40 West 17th St., N. Y. C. 


FARN PHOTOGRAPHY 


Our staff of noted experts will teach 
you Commercial, News, Portrait, Adver- Tom 


tising, Natural Color or Motion Pic- 
ture photography. For pleasure or ca- 


reer. Wonderful opportunities. Personal 
Attendance and Home Study courses. pe 
29th year. Write for Free Booklet. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
33 Si 5) _New York City 


" ELECTRICAL ENGINEERI NG 


Condensed ONE-YEAR residence course combines 
theory with practice in well-equipped laboratories. 


High employment record. Suburban campus; mod- || 
ern buildings; dormitory. 47th year. CATALOG. (| 
Give age. 4 

1B LIS ELECTRICAL © 

SCHOOL | 


112 Takoma Ave., Washington, D.C. 
BE A PASSENGER TRAFFIC INSPECTOR 


Men, 19 to 50, qualify by simple, home-study course 
in spare time. Upon completion, we place graduates 
at _up to er month, pl 

refund tuition. Free Booklet de: 
in this work, STANDARD BUSINESS TRAINING 
INSTITUTE, Div. 312, Buffalo, N. Y. 


ENGINEERING wwovess 


TWO YEARS 
B. S. Degree courses in engineering: Electrical, Civil, Chem., 
Mechanical, R: or Aeroneutical. 1 Mech. Draft- 
ing. Approved by Civil Aeronautics Authority, particir 
Training Pr m. Large industrial center. 
without extra charge. Earn board if desired. 
nter December, March, June, September. 


ion in Pilot 
p course 
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PARKS 


PARKS AIRPORT 


R COLLEGE 


EAST ST.LOUIS, ILL 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


Accredited by the Illinois Superintendent of Public Instruction. U.S. 
approved as a Commercial Ground and Flying School and Mechanics’ 
School. Accredited by and cooperating with the United States Army Air 
Open to high school 


Corps in giving flight and mechanical training. 
graduates. 
FOUR courses lead to B.S. degrees in Professional Piloting, Aviation 
Operations, Matntenanes Engineering, Aeronautical Engineering. 
SEVENT! RAINI PL. are used in professional flight 
training which ‘prepares graduates for airline flight operations. 74% 
of graduates enter air transportation in North and South Americ 
76,000 hours flight training given. 1800 hours being flown monthly. 
48 specialists in various fields of aviation. 
nroliment limited to a total of 300 commercial 
Total enrollment 415, 


aviation student 
100-acre airport, 18 buildings devoted to school purposes exclusively. 
Dormitories and dining hall at the College. 


Winter Term January 8. 
Registrar, Dept. PS-12 
T3thY EAR parks ain COLLEGE, East St.Louis, Ill 


ECHANICS-WELDERS 
- COLLISION MEN 


Good pay jobs for tr: 


Send postcard for new 64-page catalog. 


ined men in Auto and Diesel Mechan- 
re and Acetylene Welding. Complete course 

Practical training. Complete courses in body and fender 

bumping, spray painting, metal finishing. 

Fine equipment. Special low rates. 

after-graduation-plan. Write today. 


Michigan Trade School 
3761 Woodward Ave. Detroit, Mich. 


Bost ons 
rehitectural, Au- 
dustrial, Hij 
E 


tered 
McKinley-Roosevelt Graduate Colleges, 4750-B Sheridan Road, Chicago 


SHORTHAND in 


Weeks at Home 


quicker to learn. >} r sy 
Thuch less. 70,000 students. Used in leading 
Write for free booklet and new low price. 
Speedwriting, Dep?. 195, 200 Madison Av., New York 
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BARGAINS 
Used Ho 


La GHT- 


NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 


-we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing Sood in the Diesel field, be sure to immediately 
investi ining plan that will fit your 
circum: pances. n for every } A Plan for 
seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 84 years National Schools, a recog- 
nized leader in the field of trade education, has helped 
wide-awake men to success. This million-dollar trade 
school will supply you with a sincere, honest state- 
ment of facts of what you should do to quickly get 
into the profitable Diesel Industry. No exaggerations 
—no misstatements; and a definite plan to fit you. 


Write Today 

For Full Details 

Mail the coupon below. Find out 
how you can get the finest in 
Diesel training without delay. 
See how this great trade school 
operates and makes its facilities 
available to every ambitious man. 
Actual work in modern training 
shops, a part of every man’s in- 
struction. Shop methods time. 
ed for34 years. Fascinating, e! 

nt preparation. Get the facts. 


INAL SCHOOLS 


LOS ANGELES, CALIF. 


e 
Complete Training in 
Diesels and Gas Engines 
Oldest Trade Sneot in West 


e 
Mail Coupon For FREE Literature 
FER IAIN, 
Request for Free Literature 


NATIONAL SCHOOLS, [established 1905) Dept. 12-PSA 
4000 South Figueroa Street, Los Angeles 

Please send me, without obligation, your FREE LITERATURE 
and information. 


WE ARE DEFI- 
NITELY INTER- 
ESTED IN 
HELPING MEN 


OF LIMITED 
INCOME AND 
“BLIND ALLEY” 
JOB HOLDERS. 


wore 


72-PAGE Write today for big FREE illustrated catalog expl 
is amazing serv siAME AGE__ 
LSON CO. ADDRESS. cry STATE. 
M-202 Manhattan Blase Chicago worse PPDPPPDGGGDY 
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With the Inventors 


UTOMATIC stop lights for bicycles are 
made possible by an invention worked 

out by Thomas J. and James M. Murray, of 
Chicago, Ill. A battery-operated stop light 
mounted on the rear fender of a bicycle is 


controlled by a switch installed on the bot- 
tom fork of the vehicle frame, close to the 
lower run of the driving chain. When the 
cycle is being pedaled forward, the upper 
part of the chain is taut, and the lower sec- 
tion sags sufficiently to clear the switch. 
But when the coaster brake is applied, the 
lower run of the chain tightens up so that it 
contacts the switch, thus turning on the 
stop light ... THE COURTS HAVE HELD that an 
invention cannot be declared unpatentable 
merely because it is extremely simple, or 
because the idea for it might have occurred 
to anyone . .. PLENTY OF SPRING is put into 
the step of any youngster using a novel 
jumping device invented by Henry Wenker, 
of Elizabeth, N. J. 
Designed to pro- 
vide amusement 
and exercise, the 
jumping attach- 
ment consists of a 
metal brace that is 
strapped to the leg 
so that the foot 
rests on a wooden 
pedal-shape mem- 
ber. Between the 
latter and the 
ground is a V- 
shape spring on 
which the child 
hops up and down, 
the spring action 
pushing him up- 
ward and slightly 
forward with each leap . . . IF ONE PERSON IS 
the sole inventor of a new prcduct and an- 
other merely a partner backing it financial- 
ly, the application for a patent must be 
made only in the name of the actual in- 
ventor ... COINS, LIPSTICK, CIGARETTES, and 


other small items can be conveniently car- 
ried in a triangular pocket built into a novel 
glove designed by Margaret Attanasio, of 
New York City. 
Equipped with a 
flap cover at the 
cuff, the pocket is 
arranged at the 
side of the glove to 
prevent the con- 
tents from making 
an unsightly bulge 
on either the back 
or the palm... 
INCIDENTALLY, THE 
PATENT for this in- 
vention was grant- 
ed in less than 
eleven weeks from 
the date of appli- 
cation. As patent 
procedure goes, 
that is very fast 
work ... HAND KNITTING IS SAID TO BE made 
easier by an invention of Ivar V. Thulin, of 
Upper Darby, Pa., that is worn over the in- 
dex finger of one hand and through which 
the yarn is fed to the needles. By a simple 
motion of the finger, the device loops the 
yarn over the end of a needle, thus eliminat- 
ing waste arm motion and the necessity of 
loosing the hold on the needles. Tension on 
the yarn can be adjusted by bending the 
arm ... ALTHOUGH MOST OF THE sixty-five 
head examiners in the patent office are re- 
sponsible for patent applications in a num- 
ber of different classifications, two of them 
have all they can do to handle one subject 
each, and three others can take care of only 


part of one subject. H. O. Cutting handles 
Electric Signalling; L. P. Harvey, Refriger- 
ation; A. M. Lewers, part of Carbon Chem- 
istry; W. J. Buttner, part of Registers; and 
Cc. D. Backus, part of Radiant Energy... 
HONEYBEES GET FIRST-CLASS touring accom- 
modations in a traveling apiary developed 
by Theodore Turchenko, of Lisle, Ill A 


(Continued on page 26) 
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To make money on your tdea+ 


PROTECT yo“ NVENTION 


You want to cash in quickly on 
that original idea you have. the 
idea that others haven’t thought 
of t! Both the U. S. Supreme 
Court and the Patent Office have 
made it clear that you need the 
assistance of a competent patent 
attorney in order to safeguard 
your chances for success in this 
field. Victor J. Evans & Company 
has helped thousands of inventors 
. . . creative-minded people just 
like you, who have entrusted their 
ideas to our specialized knowledge 
throughout the past 41 years. 
EVERY CASE THAT COMES 
INTO THIS OFFICE IS PRE- 
PARED IN STRICTEST CONFI- 
DENCE! Get these big books into 
your hands... they'll answer every 
patent question you need to know! 
At no cost, of course. 


Get Started, 


SEND IMMEDIATELY TO | 
WASHINGTON FOR THESE 


DECEMBER, 1939 


LEARN HOW U.S. 
GOVERNMENT PATENT 
LAWS PROTECT YOU! 


Here are two big, fact-packed 
books that come quickly to the 
point and tell you exactly what 
to do to get the patent or trade- 
mark . and how to do it... 
and WHEN to do it! They answer 
every one of those questions that 
are right now on the tip of your 
tongue! Then they go ahead and 
tell you important facts you have 
to know before your patent ap- 
lication can even be considered! 
est of all, we're going to send 
you, with these books, a confiden- 
tial’ EVIDENCE OF INVENTION 
FORM that may help later to es- 
tablish your claim to priority. 
What does this information cost 
you? NOT A SINGLE PENNY! 


WASHINGTON, D.C. 


tection”? and 


Name......... 
Address . 


City or Town.. 


VICTOR J. 


VANS & 


REGISTERED PATENT and 
TRADEMARK ATTORNEYS 


MAIN OFFICE: 107-P, VICTOR BUILDING 


HOW WE CAN HELP YOU 


It’s one thing to think out an orig- 
inal invention . . . but it’s entirely 
another to take the necessary steps, 
so that you can safely commercial- 
ize it. And, that's just where we 
step in, We're your guiding hand, 
leading you past many dead-ends 
and pitfalls directly to U. S. Gov- 
ernment Protection of YOUR IN- 
VENTION! The booklets illustrated 
on this page show you how to go 
about it! Make your start NOW... 
before tonight! Delay may be da: 
gerous, as at this very minute 
someone a thousand miles away 
may be writing to Washington to 
get a patent on an invention that is 
almost identical with yours, If he 
gets there first . . . he will have a 
definite advantage over you in in- 
terference proceedings and YOUR 
WORK MAY BE WASTED! 


SEND FOR THE BOOKLETS and 
EVIDENCE OF INVENTION FORM 
Right Now . . . while the thought 
is fresh in your mind! 


Co. 


Pittsburgh Office: 514-C, Empire Building 


Rush by re mail FREE copies of your books, 
then and How to 
tant EVIDENCE | OF INVENTION FORM. I want to know if I can 
quickly and safely commercialize my invention. 


“Patent Pro- 


Sell an Invention,” also impor- 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
MATHEMATICS 


Prepare now to advance your- 
self to an important job by 

Mathematics Training. 
Me Mathematics is the founda- 
tion of all mechanical and 
scientific work, and of all 
business or industry based 
on science. Without this essen- 
tial knowledge even the most 
capable man is left behind while 
others forge ahead to better 
jobs, bigger contracts, more 
money. You need mathematics 
to solve technical problems and 
to improve, speed up and check 
on your work and the work of 
others. 

Now you can learn mathemat- 
ics by an easy, inexpensive and 
time-saving method. A very sim- 
ple and extremely interesting 
course in book form has been pre- 
pared for you by an expert who 
has devoted a lifetime to teach- 
ing practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B. S., A.M., 
Dept. of Mathematics 
Pratt Institute 
These books start right from the 
beginning with a review of arith- 
metic that gives you all special 
short-cuts and trick methods that 
save countless hours of your time. 
Then they go right into higher 
mathematics and show you how 
simple it is when an expert ex- 
plains it for you. In no time at 
all you will be tackling with ease 
the most difficult questions on this 

subject. 


An Expert's 
Simplified Methods 


Mr. Thompson, the author of these 
books, has had many years’ expe- 
rience in mathematical training. 
He presents each practical method and problem in the 
clearest, simplest way. He gets right down to the kind of 
information that you need in your daily work. 


Send No Money—Mail This Coupon 
for FREE EXAMINATION 


A Complete 
Course and 
Reference 
Library in 
5S Volumes 


Arithmetic 
Algebra 
Geometry 
Trigonometry 
Calculus 


1598 Pages Illustrated 


‘otal $8.95 


a t payment and $2.00 per month for 3 month: 
( 9) 


(5% discount for cash). 


i} 

! 

V Name 

| padres 
TV ctty abd Stat0cnnns 
I 

I 

I 


Reference. 


Address .. 5 Sd cE Cea eC Se zs 
O FOR FREE CATALOG of best books of practical instruc- 
tion and technical information, check here. If you do not want 
Mathematics for Self-Study, cross out paragraph above. 
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With the Inventors 


(Continued from page 24) 


special double-deck truck body is fitted with 
platforms along the sidewalls of both levels 
to support rows of beehives held rigidly in 
place. Slots in the truck walls, normally 


closed when the vehicle is under way, afford 


an entrance and exit for the insects. The in- 
ventor states that by this method a person 
not owning good bee-raising land may travel 
from place to place, and produce honey on 
route. In the summer he might go north- 
ward, and move to warmer climates with 
the approach of winter . . . TOP TONSIL- 
TWISTING PATENT TITLES are almost always 
found among patents dealing with chemical 
developments. For example: ‘2-Alkylhexa- 
hydrobenzthiazoles and 2-Alkylhexahydro- 
benzselenazoles” . . . A DENTAL ACCESSORY 
just perfected by Arthur L. Peterson, of 
Long Beach, Calif., keeps dental floss for 
cleaning between the teeth always available 
for instant use while the teeth are undergo- 
ing their periodic brushings. The device con- 
sists of a bracket with a convenient loop 
that slips over the end of a toothbrush to 
hold the unit in place. On one end of the 
bracket a spool of the silk is contained with- 
in a metal holder. The other end is bent up- 
ward and provided with a notch into which 


the end of the silk from the spool is inserted 
and held by means of a metal wedge. The 
taut silk is then ready for use without the 
need of inserting the fingers in the mouth 
for otherwise-awkward, between-the-teeth 
cleansing operations ... A PROMINENT PAT- 
ENT ATTORNEY states that of every 100 pat- 
ent owners, ten are forced to sue persons 


(Continued on page 28) 
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AN AMAZING OFFER engineer and inventor. If you would like 


to have a copy of Mr. Harrington's book, 

Come to the Adcox School for one week's FREE print your name and address plainly in 
TRAINING. Use our equipment. Test our instructors. the coupon below and send it to us right 
Talk to Adcox students and Adcox graduates. Find now, before the limited supply is gone, 
out all about the Diesel opportunities in the North- and we will send you a copy FREE! 
west, and how the Adcox School trains and helps its 
students. We are so confident that one week in our 
school will open your eyes to opportunities you never 
dreamed existed in these depressing times that we are 
willing to put all of our equipment and all of our in- 
structors at your disposal for one week Free. 

Prove to yourself by your own investigation that the 
Pacific Northwest is the place for you to get started in 


Diesel, and that the Adcox School is the b hool ii 

on awk pa ig cl = kite a a DI ESEL BOOK FREE 
Mr. L. L. Ad: , Pres. L. L. Ad Ss i] 

VALUABLE DIESEL BOOK FREE | #77 sis: ietsorrin oe carne 


F ; 
We have just received from the publishers a new sup- a 


We believe you will find it the most in- 
teresting Diesel book you have ever 
read. We will also include complete infor- 
mation about the Adcox FREE TRIAL 
TRAINING offer. If more convenient, use 
postal card. Request book No. 23A. 


NAME AGE. 
ply of that popular book, "What Every Man Should ADDRESS .. : 
Know About sel,"" by John Harrington, well-known TOWN _.. STATE 
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ACCIDENT 
PROTECTION 


cay $1°° voi Let Pioneer Help 


$10,000 Pay Your Bills 


owt abe lame If you are sick or laid up by an 
DEATH, LOSS OF #ERACitS 


Weise MEN & WOMEN INSURED 


Between the ages of 16 and 75 with- 
$25: Per Week out the ordinary red tape! 


iiebanaieetl NO PHYSICAL EXAMINATION 


2 Per Week Mail the “Pioneer” Policy coupon 
for now and get full information by 
Accidents return mail—buy direct and save! 


cil hareeua SEND NO MONEY! 


gantece-+ BUT MAIL THE COUPON before 
Pet peeked it's too late. No obligation on your 
Pioneer" Policy i 


part! 
Provisions 


TO WHAT EVERY 


RADIOMAN SHOULDKNOW 

“Af Information in a handy form cover- 
ing modern Radio & Television in 
theory and practice. An entirely New 
Book that Points the Way to Success 

in Radio & Television—JUST OUT! 


772 PAGES =400 DIAGRAMS 
& PHOTOS. Featuring Authentic, 
Clear & Concise Radio Information: 

Physies of Sound—Radio Funda- 

mentals —Ohm’s Law—Batteries— 

ower Sup- 

nductors—Condensers 


graph Pickups—Public Address Systems—Air- 
aft & Marine Radi di mpass—Radio 


PIONEER NATIONAL CASUALTY CO. 
Pioneer Pouicy Dept. PS39 

Des Moues, Iowa 

Please mail me complete information about the “Pioneer” Sickness 
and Accident Policy and how I may obtain a policy for FREE 
INSPECTION. 


NAME. aa 


Get this pr 
for yourself — Fill ir on today. 
“'E'COMPLETE. «PAY $1 A MO. 

fe, Mist ated Sineer, wew, von 
gend you $1 in 7 daye; then remit $1 monthiy until price of $1 1a paid, Otherwise. 
wil Tern 


(Please Print) ---- 
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city. STATE, 
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chool Course 
at Home 


Many Finish in 2 Years 


Youcan complete thissimplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school. work 
—prepares you for entrance to college. Stand- 
ard H. S. texts supplied—Diploma. Credit for 
H. S. subjects already completed. Single sub- 
jectsifdesired. HighSchooleducation is very important 
for advancement in business and industry and socially. 


High 


College Entrance 
During the past 14 years, our High School graduates 
have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 
prepares for teachers’ certificate and pre-professional 
examinations. 


Business—Industry 
To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry— 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics. 

In Industry—Mechanical and Engineering lines— 
‘ou must have at least an elementary knowledge of 
hysics and Chemistry—be able to figure quickly and 

accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 

cational requirements for Business and Industry. 


An Educational Institution 
The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 


Don’t Be Handicapped— 
Complete Your Training Now 


Be a High School Graduate! Prepare yourself for promo- 

tion in Businessand Indus- 

2 Oth C tA a Frofemsons; 

‘ollege Entrance and so- 

0 ler Courses cial success. No matter 

Over 160 noted Educators, En- | what line you may select, 

High School training will 

prove invaluable to you! 

Our moderate fees cover 

all instruction, standard 

¥ ing | textbooks and’ Diploma. 

— asy monthly terms. Get 

Tings of Industry andposiness, | head in life. Start your 
training NOW! 


|, Chicago 
Tell me how to train for success in line checked. No 
obligation. OHigh School Course 
DAccounting & Auditing (Diesel Engineering 
OArchitecture & B'lding (O Drafting & Design 
OAutomotive Engin'ring (Liberal Arts 
DBusiness Management [Private Secretary 
OCom’ercialAeronautics QHi'er Ac’t’g(C.P. 
Electrical Engineering Highway Engi 
ODElectrical Refrigerat'n © Mechanical Eng’ 
DAir Conditioning ORadio & Television 
OCivil Engineering OSalesmanship 
OComplete Law OSteam Engineering 
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who infringe their patents ... SHAPED SOME- 
WHAT LIKE an oversize tin whistle for 
youngsters, a recent invention patented by 
Samuel G. Richards, of Des Moines, Iowa, is 
designed to simpli- 
fy the task of af- 
fixing postage 
stamps to letters, 
packages, and 
pamphlets. Intend- 
ed for use with 
rolls of stamps, the 
unit consists of a 
cylindrical cham- 
ber of which one 
end is removable 
for handy insertion 
of a new roll. A 
carrier extending 
from the cylinder 
at a tangent takes 
the stamps fed in- 
to it from the roll. 
A slot in the back 
of the carrier allows the tip of the thumb to 
advance the strip of stamps one by one. In 
use, the device is held in one hand, a stamp 
is slid through the carrier from the con- 
tainer, rubbed across a wetting sponge, and 
pressed with one finger of the other hand 
against the piece to be mailed. The squared 
lip of the caygier tears the stamp loose from 
the strip wh a flick of the hand... A 
HUMAN HAND cannot form an element in 
the claim of a patent ... CAMPING COT AND 
LUGGAGE CARRIER are combined in a single 
unit that can be attached to the rear bumper 
of an automobile. Set in a metal framework 
with collapsible legs, canvas is stretched 


between two rows of springs to form the 
bed, which extends out behind the car. 
An outstanding advantage is the fact that 
the bed’s occupant is high enough above the 
ground for protection from crawling insects. 
When not in use, the bed folds up into a 
horizontal position to act as a convenient 
luggage carrier. William L. Chambers, of 
Ogden, Utah, developed the device. 
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@ How to obtain a 
patent... 

@ How you cancom- 
mercialize your 
patent... 

@ Why you need a 
patent... 

@ Correct way to 
proceed and 
costs... 


Our 64th Year! 


All questions answered in Free Books sent to you on request 


—Get Patent Facts! 


Your Ideas May Be Worth Money 


If you have already constructed a device, or merely 
have an idea on paper .. . now is the time to give 
it the protection you have the right to enjoy. Free 
booklets sent to you free of charge, and without 
obligation. You can feel perfectly sure in dealing 
with this reputable firm. Write today—just request 
our free booklets and special "Certification and In- 
vention" form. Prompt service and best results. 


Cc. A. SNOW & CO. 


Registered Patent Attorneys Since 1875 
2912 Snow Bui Washington, D. C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 years. 
Send drawing and description or model, or write 
for information. Complete facilities. References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


ALBERT E. DIETERICH 
THEODORE H. RUTLEY 


REGISTERED PATENT LAWYERS 
512-A Colorado Bldg. WASHINGTON, D. C. 
Booklet on Patents sent free 


New Ideas now Salable 
Before Patenting 


Practical, useful inventions may now be safely 
marketed without patenting expense. Write for 
proof that we have been successfully selling both 
patented and unpatented inventions, since 1924. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 


INVENTORS 


all ideas may have large commercial possibilities. Write us for FREE Book, 
‘atent Guide for the Inventor’’ and ‘*Record of Invention’? form. Delays are 
dangerous in patent matters. Free information on how to proceed. CLARENCE A. 
O'BRIEN & HYMAN BERMAN, 88-M Adams Building, Washington, D. C. 


—- ————- ———- 


PATENTS—TRADE MARKS 


All cases submitted given personal attention. 
Form “Evidence of Conception” with instructions 
for use and “Schedule of Government and At- 

torneys’ Fees"—FREE! 
LANCASTER, ALLWINE & ROMMEL 
(Patent Law Offices ) 
413 Bowen Bidz. Washington, D. C. 


NOY: 
OF: << RADIO 
BeAuTiruL — PLASTIC — CABINETS 


YON: 


YL 
. Has enclosed ge 
ial for perfect tuning. Many owners re- 
port ing reception and distance. 

ONE YEAR GUARANTEE _ sSentcomplete 
ready to listen with instructions and Tinyphone for use inhomes offices hotels boats. 
in bed, etc. TAKES ONLY A SECOND TO CONNECT—NO ELECTRICITY NEEDED! 
SEND NO MONEY! Pay postman only $2.99 plus postage on arrival or send $2.99 
Check, M.0., Cash) and yours will be sent complete postpaid. A most unusual value. 
ORDER NOW! MIDGET RADIO CO., Dept. PS-12, Kearney, Nebr. 


Mail Coupon for 


PAT E N TS FREE BOOKLET 


1 

1 

H 1 
1 of cost and other useful information about patents. Reg- # 
| istered patent attorney and former Pat. Off. Examiner. 
1 Eugene H. Purdy, 1413 International Building, Washington, D. C. H 
' 1 
H 1 


NAME 


ADDRESS. 


My 
service assures 
strictest confi- 
dence on all 
your patent 
problems. Send 


PATENTS -— 


PERSONAL SERVICE fe tcacer 


sketch and description of your invention, and $5.00. I will make a 
search and report promptly as to its patentability and send you a 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 
NEW BENJAMIN AIR PISTOLS 
WITH MULTIPLE LEVER 
HAND PUMP FOR TARGET- 
SMALL GAME-CAMPING-ETC. 


Guaranteed-Accurate-Practical-Eco- 
no ‘Safe-Clean-Quiet. Ad, i 


‘djustable 


o license required from d 
Free Targets. BENJAMIN 


INVENTO 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK ==> 


HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U. S. Patent 
fice. If you want to profit by your idea, you 
should take steps to apply for a U. S. Patent at 
once. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on your 
idea in the quickest way. With this Free Book you will also 
receive a ‘‘Record of Invention’’ form on which you can 
easily record your idea. Personal and Confidential Service: 
Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former Member of the Ex- 
amining Corps of the U. S. Patent Office. All communica- 
tions confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Ferm. 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
Woolworth Bidg., 35th Floor, Dept. 129C, New York City i 
MILLER BUILDING, Dept. 129C, Washington, D. 


Please send me your Free Book, ‘*How to Obtain a Patent, 
“Record of Invention" form. 


ee eee 


Leam to set d 
ANY kind of machine; Needed 


MAKE MORE MONEY 
NOW by learning quickly 
HOW TO DO THINGS 


which usually take years N OW! 


of study and practice. The demand for 
SKILLED men is ALREADY far ahead of the 
supply, then what WILL IT BE a month or 


two from now? 

q Don’t miss this chance to qualify for promo- 
Bigger Pay {on ‘don't miss this Big Opportunity, which 
is yours almost for the asking. Seven Big Books chockful of 
important mechanical facts told simply and clearly. Over 2600 

ages, nearly 2700 illustrations cover every subject fully, includ- 
bry Tool Making, Pattern Making, Foundry Work, Mechanical 
Drawing, Forging, Machine Shop Practice and Management, and 

hundreds of other subjects. 
for examination. Yes 


7 Big Books Sent FREE 1150? these books will 


be sent to you for examination. Decide in your own home or place 
of business whether or not you want to Keep them, check up on 
any facts you want to. Note thelr great MONEY MAKING 
value, then, if you want them, pay on the easiest kind of payments. 
Send 'NOW and we will include a year's consulting membership 
in the American Technical Society without extra charge. 
American Technical Society, Dept.S920,Drexel at S8th St., Chicago. 
American Technical Society, Dept-$920, Dre: at S8th St., Chicago. 
You may send me big NEW books for free examination. I will pay the few cents 
delivery charges only, unless I decide to keep them in which case T will wend $2.00 in 
ten daye and $3.00 per month until the total price of only $20.80 is paid. If I return 
them in 10 days I will owe you nothing. Because I send now, you agree to give me a 
masbestep in the American Technical Society entitling me to Free consulting privileges 
with any of your experts for one year. 
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of nt least one bi 


Earnings of Men and Women in the fascinating pro- 
ion of Swedish Massage run as high as $40 to 
week but many prefer to open their own 
Large inco ~ 
sanitariums and 


for Anatomy Charts and booklet 
~They're FR 
The College of Swedish Massage 
30 E. Adams St., Dpt. 970, Chicago 
(Successor to National College of 


Senp For} 7 
FREE f 


Book)! 


LEARN AT HOME 


Be a Taxidermist 


fount BIRDS, ANIMALS 
and hides. Mount common 
pecimens into fine groups. Wild-game not needed. 
Easily, quickly learned. Investigate! 


FREE BOOK Yes FREE. 100 pictures. 

Tells how YOU can be a 
Taxidermist, make a home museum, have fun and 
PROFIT from your HOBBY, Old reliable school, 
250,000 su ssful students. Students earn BIG 
PROFITS mounting specimens for oth 
strange FREE BOOK will inte: 
Nothing like it—s 
for YOUR Free copy. State your AGE. 

A 1 

N. W. School of Taxidermy, “Scum 


Omaha, 
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=LEMURIA=| 


-...the magnificent 


As a result of the tremendous international response which greet- 
ed the inauguration of our Great Work here in America. We have 
prepared a special 36 page brochure, ‘‘Lemuria the Magnif- 
icent,”’ setting forth the plans and objectives of the Universal 
Race and its world famous New Order of the Ages. 

In its marvelous pages, you will find the story of the Lost 
Continent, the Lost Empire and the Lost Race and how in time 
to come, there will be a New Continent, a New Empire and a 
New Race. Briefly linking 26,000 years of suppressed history in 
one glorious adoration pageant of human experience, it calls to 
your attention the next great advance in world affairs. 

This unusual message may alter the whole course of your life. 
As a student of the mechanical sciences, you should have it. 
Send for it, read it, and then let your good commonsense gov- 
ern your final decision. Enclose TWO DIMES now—today. For 
free additional mechanical arts circular, address Dept. Q-11l. 


Perfection of Body Brilliance of Mind 
Nobility of Character 


LEMURIAN FELLOWSHIP, 1714-N. 69th St., Wauwatosa, Wisconsin 
Decidedly Unusual— 
THURSTON’S 1940 CATALOG OF 


“HARD-TO-GET” MATERIALS 


For Homecrafters, Schools, Institutions, 
Antique, Novelty and Cabinet Shops 


A few of the items we show: Chest hardware, locks, hinges, supports, casters, 
copper trim, etc., also midgs., overlays, etc. Finishing materials, glue, stains, 
varnish, wax, flint and garnet papers, rubber sanding blocks, stick’shellac, burn- 
ing-in knives; etc. Upholstering supplies and coverings. Complete line of electrical 
findings for lamp manufacture, also cluster and indirect fixtures. Chair cane 
Woven and in strands, spline, reeds, fibre cord, etc. Trays for smoking stands and 
jase liners. Lange Ine electric and spring clock movements, with and without 

ais. Complete line Venetian Blind hardware, tapes and cords. Table slides and 
leaf supports. Tea wagon wheels and casters, dowels, silso dowel screws, 
dowel centers, wood screw’hole buttons. Excellent line card table leg supports. Bed 
hardware of évery description. Desk pens, complete with funnel and fastening, 
without base, Water transfers, inlays, small mouldings, etc. Furniture glides and 
casters, office chair spiders, wood legs and K. D. chaif frames. Small box hard- 
ware of every description. ‘Large selection pulls, knobs, handles, hinges, locks, 
catches, ete. Perforated steel panels, chair braces, revolving chair fixtures, rocker 
springs, candlestick sockets, bill board clamps, banquet table equipment, man: 
sizes braces, corner irons, hanger bolts. Step ladder braces, pilaster strips, slid- 
ing track and sheaves. Typewriter desk hardware, binswings, mirrors, nut bowl 
hardware. Bar pins for novelties. Catalin Plastics. Crib hardware, swivel top table 
fixtures, sectional bookcase hardware, clamp nails, electric pens for burning, etc., 
gte. Senid 10c cash oF stamps. 


Thurston Supply Company, Dept. P. S., Anoka, Minn. 


It's CHRISTMAS MAGIC ... this New 
MAGIC* Margin Royal Portable! The gift to thrill every 
one, 6 to 70, who likes to do things quickly and welll 

Locked Segment SHIFT 
her exclusive Royal MAGIC 
; See dealer or write Royal 
‘Typewriter Company, Inc., Dept. D-170, 2 Park Ave- 
nue, New York,N.Y.,*Trade-mark,Reg.U.S.Pat.Of. 


Pictured in FULL COLOR—Each 7% x 
10%". Send only 10¢ to cover mailing 
costs, The wonders you have longed to 
see, reconstructed from recent discoveries 
and painted by famous artists, so you can 
view them at the height of their glory and 
read their stories. 24 page booklet. “Edu- 
Z cational! Entertaining! Mail 10¢ to 
WM. H. WISE & CO., Dept. 812, 50 West 47th Street, New York City, 


Give Books for Christmas! Be 


sure to see the Special Announce- 


ment on pages 46 and 47. 


World’s Largest Laboratory Making De 
Practically Unbreakable, Roofiess, Parti: 


Enjoy BEAUTIFUL 


Natural -Looking 


FALSE TEETH 


LOWEST PRICES 


Ns 


We make—BY MAIL—the World's No. 1 FIT-RITE 


} Dental Plates for omen—from impressions 

n in your home. Thousands of pleased patrons. 

MONEY-BACK GUARANTEE YOU'LL BE SATIS- 

TRIAL FIED. Monthly Bassible, FREE mouth-forms, easy directions 
and Catalog. ITE TODAY! C. T. Johnson, Pres. 


UNITED STATES DENTAL COMPANY 
Dept. F-42 1555 Milwaukee Ave. Chicago, 
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THE SMALLEST, LIGHTEST, FULL- 
VOLUMED 90 BASS ACCORDION 


EVER DESIGNED. IT’S THE 
NEW SOPRANI 
AMPLIPHONIC 
MIDGET 


@ Think of it! 34 
treble, and 90 bass 
keys, beautifultone, 
amazing volume. 
See and try this 
wonderful new 
Soprani at your 
dealer’s, or write 
for FREE booklet. 
SOPRANI, INC. Peet 


630 S. Wabash, Chicago, MI. 


EARN A eee i HOME 


io, Structural, Indus ighwi 
Conditioning, Chemical Enx 
Mckinley -Roosevelt Graduate College, 4750-A Sheridan Road, Chicago 


Correspondence Courses In [RES 
RADIO 2nd ELECTRICAL ENGINEERING E52) 


ELECTRICAL ENGINEE food, erasp of, wide electrical 


field. Mode: PY cory mi 

RADIO ENGINE! sours fa Taio, public address, photo-electric 

work. Trains you to be ¢ man, real vacuum tube technician. ion 
INLY $25, either course. Deferred payment plan. Experiment kita fur 


pies of school catalogs, student magazines, 


Write f 
FREE LINCOLN ENGINEERING SCHOOL,Box931-S-12,Lincoln, Nebr. 


American School of Photography 


maroc at Home 3601 Michigan Ave., Dept, 1. cago, Ul 
HIGH SCHO 


Study at home under personal tut 
Preparation for college entrance, nurs 
professional schools. Diploma awarded. 
tion—No salesmen, 


Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
needed, common school education sufficient. 
Send for free booklet “Opportunities in Pho- 
tography”, particulars and requirements. 


COMPLETE IN 
15 TO18 MONTHS 
ur regular classroom teachers. Thorough 


neering, accounting aid all pre- 
Write for free booklet "3": No obliga: 


190 N. State St. Chicago, Ill. 


DODD-HARRIS SCHOOLS 
Maximum training minimum time; 
practical and theoretical. Modern 
equipment, experienced teachers. 
Personal instruction. 40th year. 
Catalog free. Residence course in 


D i ES E L three months. 


FINLAY ENGINEERING COLLEGE, 1005 Indiana, Kansas City, Mo. 


du Poultry Paper 6 


Send coin or stamps. 
ents for 6 months 


BIG 


IF 1 SEND YOU 
it SUIT FREE is 


FINE BONUS 
Will You Wear Itand Show Itto nds? 


I need a reliable man in your town to obtain a 


|. J. GRAVES, 
1300 W, Harrison St., Dept. a-8: 


|, Chicago, tilinois 
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It’s packed full of ideas—new sources of pleasure, new 
ways to profit. Do you find life dull... uninteresting? 
Thrill to building a radio of your own. Get stations 
in far-away lands. This book has all the parts you 
need, in handy builder’s kit complete with instruc- 
tions. It’s easy—and fun! 


LIKE TO HAVE FRIENDS? Become a radio amateur. 
Make friends all over the world. This book offers a com- 
plete line of nationally advertised amateur equipment at 
surprisingly low prices. 

CAUGHT IN A RUT? Get into radio servicing, or Public 
Address sales and installation. Earn good money full time 
or spare. This book can supply you with everything you 
need—complete stock of radio parts, tubes, tools, equip- 
ment. Special section on sound systems. Save money on 
everything you buy! 


GET THIS 1940 


FREE Si 


See what's in it for 
you. If you're looking 
for « hobby, a side- 
line or @ profitable 
career — you need 
this 188 page guide. 
For your FREE copy, 
tear out and mail this 
coupon NOW. 


pon 


NEWYORK,N.Y.  CHICAGO,ILL. ATLANTA, GA. 
100 SIXTH.AVENUE ® 901 W.JACKSON BLVD, ® 265 PEACHTREE ST. 
BOSTON, MASS. * BRONX, N. Y. © NEWARK, N. J. © JAMAICA. L. |. 
110 Federal St. 542 E Fordhom Rd. 24 Central Ave. 90-08 166th St. 

Hadio Wire Television ine. 

Dept. 9M9—100 Sixth Ave., New York. 

Rush FREE 1940 Radio Catalog No. 78 [] 

Rush FREE Xmas Catalog No. 79 [] 
| = 

ADDRESS... 


New Ideas 


FOR HOME OWNERS 


HORT CIRCUITS resulting from dust, 
dirt, or tiny bits of metal getting down 
between the threaded metal end of a light 
bulb and the socket into which it is screwed, 
are prevented by a small collar made of 
molded rubber. The collar is fitted over the 
open end of the socket to form a preventive 
seal against the entrance of particles that 
might cause a “short.” 


Handy Keyless Padlock 


WHEN a handy keyless padlock just in- 
troduced is in unlocked position, it may 
easily be taken apart, permitting the owner 
A molded-rubber collar keeps dust out of the socket to change the combination. 


Stainless-Steel “Lumber” for Building 


HIN sheets of stainless steel bonded to an inert min- 

eral backing form a new type of strong, rigid panel- 
ing for use in building construction. Fireproof and 
weather-resistant, the novel material refiects about 
ninety percent of all the heat rays striking its polished 
surface, is practically free from warping, and has the 
quality of absorbing sound. Adaptable for either ex- 
terior or interior use, the metal lumber can be handled 
and worked almost as easily as wood. 


A building covered with the new metal-sheathed paneling. The inset shows how moldings can be applied 
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New, "00" Midget 
complete railroad 
on Jop of @ card table! 


DECEMBER, 1939 


eaten 00 -00- Woo ~00 


Look whot roars your way this Christmas ... push-button railroading! 
Lionel’s greatest thriller! Trains not just starting, running, stopping but 
the whole world of railroading going through its paces—at your finger's 
command. Freight cars that load, tilt, unload — automatically! Cars that 
couple and uncouple—at your finger's command. Switches that click 
open and shut .. . train lights that snap on and off . . . gates that lower 
and rise automatically . . . the built-in locomotive whistle that screams — 
why, it's unbelievable what these new 1939 Lionel wonder trains can dot 


See How Push-Button Railroading Works. 
Just clip and fill in the coupon printed here 
ond rush it to us. We will mail to you— 
pronto—a copy of the big, 1939, 52-page, 
full-color Lionel catolog. 


eooont 


for only $9.95 


Next, "0" gouge 
Commodore Van- 
derbilt freight, 
with transformer, 
only. , $12.95 


Third, Super de. 
toiled model in 
complete outfits 


© low os $20,253 


on 
i Please Menciosed © 
Cote! 


i) 
Ben 


1 padress——— 
4 Gy = 
a 
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GOOD NEWS FOR 
THOUSANDS WHO 
(2 ARE SKINNY 


Posed by professional models 


Read how thousands of thin, nerv- 
ous, tired people have gained 10 to 
25 pounds, new strength — quick! 


CIENTISTS have discovered that thousands of men and women 

are thin and rundown—often tired and nervous—sometimes just 
picking at their meals and sleeping poorly at night—simply because 
they do not get sufficient Vitamin B and iron from their daily food. 
It has been found that without enough of these two vital substances 
you may lack appetite and not get the mest body-building good out 
of what you eat, 

Now you can get these exact missing substances in these scien- 
tifically prepared take little Ironized Yeast tablets. And if 
you need these s, the improvement that comes in a short 
time is often astonishing, Thousands report gains of 10 to 25 
naturally attractive pounds in just a few weeks! Their tired feeling 
and jitteryness seem to have just flown away. They enjoy their food, | 
sleep fine and get up in the morning full of pep. They’re entirely 
different, much more attractive persons, easily winning many new 
friends and enjoying life as never before, 


Make this money-back test 
Get a package of Ironized Yeast tablets from your druggist today. 
If with the first package you don" eat better and FEEL better, with 
much more strength and pep—if you’re not convinced that Tronized 
Yeast will give you the new normally attractive pounds, new energy | 
and life you’ve so long wished for, the price of this first package 

promptly refunded by the Ironized Yeast Co., Atlanta, Ga. 
But just one warning! Many cheap, inferior. substitutes for Ironized 
— have sprung up which ‘do not give the same results. Insist on 


the genuine, Look for IY stamped on each tablet. 


Special offer! | 
‘To start thousands building up their health right away, we make 
this special offer. Purchase a package of Ironized Yeast tablets at 
once, cut out the seal on the box and mail it to us with a clipping 
of this paragraph, We will send you a fascinating book on health, 
“Facts About Your Body Remember, Tesults with the first package 
—or money refunded. At all druggists, Ironized Yeast Co., Inc., 
Dept. 4512, Atlanta, Ga, 


TUNE IN ON JOHN J. ANTHONY'S soon ' WILL HOUR. 
See your local newspaper for exact time and stat 


Solvent Loosens Finish 
For Easy Removal 


YNTHETIC-RESIN finishes, as well as 

paint, varnish, enamel, or shellac, are 
easily removed from a surface with a sol- 
vent just marketed. Said to be harmless to 
hands, clothing, or the surface treated, the 
substance is brushed on and allowed to set. 
The loosened finish can then be scraped off, 
as shown above. 


Rug Cleaner Retards Wear 


WHEN dissolved in water, a new chemical 
cleaner forms foamy suds, which are ap- 
plied to a rug, rubbed in lightly, and allowed 
to evaporate. By this process, it is said, dirt 
is removed and a chemical coating is formed 
around rug threads, preventing wear. 


Foamy suds are rubbed in and allowed to evaporate 
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“| HAD TO BAIL OUT IN A 
PEA SOUP FOG!” 


C. W. HARBERT 
Aviation Cadet 
Bristol, W. Va. 


(1) "I took off from Pensacola on a 
night training flight in my single- 
seater fighting plane,” writes Cadet 
Harbert. “Later, as I started home- 
ward, a heavy fog rolled in. The land- 
ing field was blotted out! 


(2) “It was too dangerous—for myself and those below—to attempt a landing. I had to 
bail out in that pea soup fog! Heading for open country, I circled at 5,000 feet until the 
gasoline gauge showed empty, then jammed the stick forward and catapulted into space! 


“I landed waist-deep in the wide mouth of a river. Marooned by deep water 
on all sides, I grabbed my flashlight, and—despite the soaking—it worked! 
Guided by its beam, two fishermen eventually found and rescued me—thanks 


to ‘Eveready’ fresh DATED batteries—which (Signed) Cpl Leuf- 
wt 


you can depend on in emergencies! 


FRESH BATTERIES LAST LONGER... ooh for the DATE-LIN® 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y. 
Unit of Union Carbide [qq and Carbon Corporation 
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NAME and ADDRESS WANTED 


If the home, automobile or motor- 
boat owner who does not know and 
use Smooth-On, will communicate 
with us, using the coupon below, he 
will learn something to his advantage 


well as youngsters can reply profitably, be- 
cause recent composition improvements in 
Smooth-On No. 1 permit more convenient appli- 
cation, produce greater holding 
power when hardened and have 
greatly expanded the field of 
Smooth-On usefulness. 
Smooth-On No. 1 has for 43 
years been the standard mate- 
rial for stopping leaks and patch- 
ing cracks in pipe lines, boilers, 
heaters, tanks, etc., for sealing 
threaded or gasketed joints, for 
making loose or stripped screws, 
bolts and nuts hold, and for anchoring metal 
posts, partitions, shelves and cabinets in concrete. 
A thorough knowledge of the working prin- 
ciples and application of Smooth-On can be a 
life saver in many emergencies, and 
in ordinary repair work can greatly 
reduce the physical effort and money 
expenditure. Smooth-On is the low- 
est-priced dependable repair mate- 
rial on the market, is applied without 
heat or special tools, makes the repair 
ready for service in an astonishingly 
short time, and holds permanently. 
The Smooth-On Handbook explains all Smooth- 
On compositions, contains simple instructions and 
working diagrams for their ap- 
plication, and is filled with in- 
tensely practical repair infor- 
mation that every householder 
and mechanic should have. 


| Well a young old-time repair men as 


Stopping leaks 
in boilers 


Tightening 
loose nuts 


HOME o Auto 
REPAIRS 


Get your free copy and 
buy Smooth-On in 7-02. 
or 1 or 5-lb. can from 
your hardware store or 
from us, 


SMOOTH-ON MFG. CO., 

Dept. 58,°574 Communipaw Ave., 
Jersey City, N. J. 

Please send the free Smooth-On Book 


Write for 
FREE BOOK 


Name. 


AdGreSS......00 


12-39... 


Doit with SMOOTHON 
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(J westions 


FROM HOME OWNERS 


Q.—WE ARE remodeling part of our cellar 
into a recreation room. Can you tell me if 
there is any preparation which would be 
less expensive than stain, with which we 
could darken the joists and other wooden 
ceiling members to a color approximating 
walnut stain?—J. E. B., York, Pa. 

A.—TrY using black asphaltum varnish, 
thinned with turpentine or a turpentine sub- 
stitute. If this is unsatisfactory, make your 
own stain by mixing raw or burnt umber in 
a solution made up of one part of boiled lin- 
seed oil to four parts of turpentine. One or 
the other of these, depending on the kind 
and condition of the wood to be treated, 
should give you the color you desire. 


Removing Grease from Wall Paper 


Q.—ACCIDENTALLY, grease was splashed 
on the wall paper near our kitchen stove. 
What is the best way to remove the spots? 
—J. W. L., Cumberland, Md. 

A.—PRESS a pad of blotting paper against 
the spots with a moderately hot iron. After 
most of the grease has been extracted by 
the blotter, dampen the spot, sprinkle on a 
little powdered pipe clay or fuller’s earth, 
allow it to dry, and then remove it with a 
soft brush. 


How To Rustproof a Stove Oven 


Q.—Is THERE any way of preventing the 
metal lining of an electric-stove oven from 
rusting and scaling ?—H. L., New York City. 

A.—WE WOULD suggest painting the oven 
with aluminum paint. Before applying, all 
grease must be removed from the surface. 
If washed with strong soap and water, be 
sure that all trace of soap is removed with 
several rinsings of clear water. 


Washable Coating for Painted Walls” 


L. P., WATERBURY, CONN. A starch coat is 
sometimes applied over painted walls so 
that they may be washed without fear of 
harming the paint job. Rub regular laundry 
starch to a thin paste in cold water, and 
then bring it to a clear solution in boiling 
water before applying to the walls. When 
they become soiled, wash the starch off with 
a sponge and warm water and apply a new 
coating. In this way, the paint job can be 
made to last indefinitely in spite of fre- 
quent washing. 
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OUR XMAS SPECIAL! 
LIGHTED CIGARET 
DISPENSER CASE! 


Delivers A Lighted Cigaret, Instantly! 


Every smoker should have this magic invention. Look what 
happens at the touch of the Magic button! A cigaret slips out 
AUTOMATICALLY toward your lips . . . you hear a click 
+... and there is a flame burning right at the end of the 
Clgaret. You puff, and with the lighted cigaret between your 
lips, draw it from the case. Then there is another click. 
The Magic Case is closed... . the flame is out .. .and the 
next cigaret AUTOMATICALLY jumps into position’ for the 
next smoke, An article of beauty and rare quality, a source of 
constant pride and satisfaction that you will value most 
highly, A touch—a puff—and that’s enough! A life saver to 
car drivers. You don’t have ‘to, take your eyes off, the Toad 
any more, and both 
Avoid the’ danger of life 


poe ee rom a wheel, All ak takes is a touch, a re 
smokin, ‘ELY! The Magic Ci 
nbs) ENSIBLE to car * diver Just one look 


at this 


HAVE YOU SEEN OUR 1940 CATALOG OF 
604 PAGES, 7000 NOVELTIES 


y jewelry, 
animals, 


ments, puzzles, wigs, auto & bike 


projectors & films, 


etc. De Luxe Cloth Bound 
Edition, 25¢. 

Johnson Smith & Co. 
Dep. 147, Detroit, Mich. 


hands off the wheel to light a cigaret 
and property loss by using a Mag 
se. Travel 60 miles an hour if you wish and light a cigaret 
without removing your vision from’ the road for an instant, 


Xmas Special! 


* Delivers Lighted 
Cigaret ata Touch 
of Button 


* Modern 
* Beautiful 
* Thin 


* Nothing to 
Open or Release 


* Holds17 Smokes 


“new _ revolutionary 
causes every smoker to gasp with surprise. It does undreamed of things . . 
MATICALLY! 
Can be used as lighter only. 
Beautiful, 4 
Guaranteed. 

ful gi 


Black & Silver, State choice 


Xmas Special. 
Price meh Only 


. Run y. 
Safe, simple 


modern, 


$2.69 
for $7.49 
meee eee = 
Johnson Smith & Co., Dep. 147, Detroit, Mich. 
Enclosed find S$. Please Rush Me 
____Lighters at $2.69 Each. CD 1940 Catalog, 3¢ 


| Name 


Bac Address 


-»-ARE BACK OF 
EVERY PLANE 


How can YOU possess the trained hands 
~and trained mind ~ needed for a career 
in Aircraft Mechanics or Aeronautical En- 
gineering? The answer found by hundreds 
of men already in Aviation is Aero 1 TI. 
training...the training that gives you an 
abundance of advance experience in 
actual on-the-job duties. 

Find out about this outstanding training 
from which 591 men have stepped into 
Aviation in the last year alone. Find out 
which of the courses they took will best 
fit your needs and circumstances (you may 
take a full-time course at the school or 
start at home). Send the coupon NOW. 


Many Trained Hands Now ip Aviation Are There 
| Because They Filled Out Coupons Like This One! 


I Aero Industries Technical Institute 1 


5247 West San Fernando Road, Los Angeles, California I 
Please send information on Aviation careers and Aero LT training. 
I Tam interested in the branch of Aviation checked below: iT 


(0 Aircraft Mechanics. [1] Aeronautical Engineering. 
i Undecided. Please send more information. 


Years of high school: None OD; 10; 20; 30; 40. | 

Name. Age. | t 
I Address I 

City. State. ans BF 


EXECUTIVE BOARD 


C.A.VANDUSEN JOHNK.NORTHROP ROBERT E. GROSS 


Vice-Pres.,Consolidated President, President, Lockheed 
Aircraft Corporation —_ Northrop Aircraft, Inc. Aircraft Corporation 


Aero Industries Technical Institute 
5247 West San Fernando Road, Los Angeles, Calif. 
Aircraft Mechanics - - - Aeronautical Engineering 


Olfering U.S. Civil Aeronautics Authority Ap- 
proved 12 Months Aircraft Mechanics Training 


MATHEMATICS 


and CALCULATIONS 


) foc MECHANICS 


Good News! 
MATHEMATICS & CALCULATIONS 
for HOME STUDY & REFERENCE 
PRACTICAL MATHEMATICS 
ILLUSTRATED. How to figure cor- 
rectly, EVERY MECHANIC can 
use the New, Correct, Easy Methods, 
covering a complete review of prac- 
tical arithmetic—with examples in- 
cluding mensuration—plane and solid 


} 


The choice of leading professionals, a 
Martin—being a better instrument, 
will help you play better, make faster 
progress. Built by famous Handcraft 
methods—which insure superior 
quality and tone, you'll find a Martin 
easier to play, the pride of your life 
to own. Easy payments. See your 
music dealer or send for FREE 
Catalog naming instrument you prefer. 


MARTI BAND INSTRUMENT CO. 


Dept.P-12 Elkhart, Indiana 


geometry— trigonometry—algebra 
—caleulus—ELECTRIC and 
MECHANICAL SHOP CALCULA- 
TIONS—practical tests—reference 
tables and data—How to use the 
Slide Rule—700 Pages—550 Illustra- 
tions—Pocket Size. 

Highly endorsed. Let us mail you 
copy for free trial. Price $2, postpaid. 
@ A HANDY BOOK! ASK TO SEE IT TODAY e 


BREATH- 
TAKING 


FREE 


48-PAGE BOOK 
AMERICAN FLYER TRAINS 


Brings you advance news on Amer- 
ican Flyer 15 sensational new fea- 
tures. Gigantic double-header 
freight... first talking railroad 
station that automatically stops 
your train, produces true-to-life 
sound effects and starts your train 
again ... the only never-fail auto- 
matic couplers . . . new uncouplers 
that uncouple cars with speed and 
realism . . . new remote control 
electromatic loading and unload- 
ing crane . . . new Lucite block 
signal system . . . automatic and 
remote control whistle and other 
exclusive features. Mail coupon or 
post card. American Flyer Trains, 
514 Erector Square, New Haven, 
Connecticut. 


Name. 
Street. . 
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—_ THIS VALUABLE BOOK 


LEARN CARTOONING 
AT HOME IN SPARE TIME 


Send for this FREE book containing money-maki 
, cartooning charts, idea creating method: 


Read about the money-making opportunities in 
one of the most fi of all professions— 
CARTOONING. With this booklet we will include 

complete portfolio describing our easy Course in 


Please mention Poputar ScteNcE MoNtTHLY when writing to advertisers. 


cartooning and explaining our new Marionette 
} Method of Instruction. We will also tell you how 
| to get the Cartoonists’ Exchange Laugh Finder 
FREE of extra cost amazing device actually 
helps create and originate humorous ideas. Send 
name at once and mention your age. 


CARTOONISTS’ EXCHANG 
Dept. 14412, Pleasant 


| APPRENTICES 


| AIRMINDED YOUNG MEN INTERESTED IN 

TRAINING FOR ENTERING THE WELL PAID 
FIELD OF AVIATION AS APPRENTICES— 
Write Hae VE enclosin 


stamp. 
MECHANIX UNIVERSAL AVIATION SERVICE CO. 
Wayne County Airport Box 857 Dept. H__ Detroit, Michi 


DEAL DIRECT-—FAC- 
TORY PRICES! Ma» 


SS, SOLDENTONE RADIO co. 
DEPT. OR 


MICHIGAN 


Sa WELDS satin 


SOLDERS 


jy an electric welding, brazing and soldering 
Torch, complete with power unit, gomitles and 
yeasts, TANT. off any light 
and one repair jobs 
ae amazingly LOW COSTon sluminam, iron, 
steel and other metals. Indispensabie for 
Auto, Body and Fender Repairs, and home 
repaits—shop, factory, farm, engineer, jani- 
tor, sheet metal, radio and bicycle repair 
Anone, can handle without previous exper 
ence with our sim- 
2 ple, instructions. 10-DAY HOME TRIAL |) 
riteat once for Special Introductory Low Price Of- 
fer. Try Sin] Flectric Torch for 10 days at our risk, 
Soret one freeby helping to introduce tt. ELECTRO= 
TORCH CO., 2613-FM Michigan Ave., Chicago 


POPULAR SCIENCE 


EANGUSCE 


Made 


LINGUAPHONE 


This amazing new Method enables you, in your own 
home, to speak and read any of 27 foreign languages 
in an incredibly short time. Endorsed by leading uni- 
versity profe: and thousands of men and women 
as the quickest, simplest and most thorough language 


method. SEND FOR FREE BOO. 
LINGUAPHONE INSTITUTE 
New York City 


LEARN AVIATION 


IN LOS tis aes teen Copital 


Huge increase in Los Angeles aviation ac 
splendid positio te: 


red for 
, produc- 
inerica’s 


au 
fully approved by the government as.a ground, flight and mechanics 
school. Vin i. free new 64 page aia 


FORNIA FLYERS 


CALI OF AVIATION—De Ps-12 


STUDY AT HOME for Person: 
Success and Larger Earnin 28 
years of successful student guidance 
assures expert instruction. LL.B. 
Degree awarded. All text material 
furnished. Easy payment plan. 
Send for FREE BOOK—“Law and 
Executive Guidance,” at ONCE. 
AMERICAN EXTENSION SCHOOL OF LAW 

Dept. S-12, 620 N. Michigan Ave., Chicago, I 


ooo 0% YOUR LIFE‘ WORK BLINDLY 
c 


USE THE “INDIVIDUAL VOCATIONAL SURVEY” 
feartermine the occupation in which your natural ability, personality, and chars 
acteristics should Wiehe ‘our greatest success. Proven scientific guidance towat 


for your own personal Occupational Adjust. 


ment ‘osteard Wi 
Vocational Guidance institute, Dept. D112 Greenway Station, Tucson,Ariz. 


SUCCEED IN LANDSCAPI 
Send for FREE book with full details about lands 
Study at home, earn while learning. Pr 

eer interesting hobby; men, won 


‘AMERICAN LANDSCAPE SCHOOL 
6130 Grand Avenue Des Moines, lowa 


-WANTED MEN 


to cast Christmas Goods, 5 and 10c novelties, toy autos, 

ashtrays, etc. Can be done in any spare room, basement or 

garage and no experience necessa rare opportunity to 

devote spare or full time to profitable work. Write Dept. 4. 
METAL CAST PRODUCTS CO., 

1696 Boston Road New York, N. Y. 


Earn Cash at Home! 


We paid M. M. $1174 for exceptional ‘cellar crop" SNOW- 
KING mushrooms! Big free picture book tells if your cellar, 
shed, barn suitable. We furnish materials, buy all crops 
thra’ our 25 brai Established 1908.’ Write today. 
United Co., 3848 Dept. 347, _ Chicago. 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
flesh—press heavily on hips and spine—enlarge opening— 
fail to hold rupture? You need the Cluthe. No leg-straps 
or cutting belts. Automatic adjustable pad holds at 
real opening—foliows every body movement with instant 
increased support in case of strain. Cannot slip whether 
at work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book, ‘Advice To Ruptured’’ and 
details of liberal truthful 60-day trial offer. Also endorse- 
ments from grateful users in your neighborhood. Write: 
CLUTHE SONS, Dept. 14, Bloomfield, New Jersey. 


Dept. 


POULTRY RAISING 
PAYS GOOD PROFITS FOR 
THOSE WHO KNOW ITS SECRETS 


FREE BOOK 


of your TELLS HOW 


PROVED METHODS BRING A multitude of poul- 


ry-raisers large and 
SUCCESS FROM START j eee 
it 


this m 
interesting and profit- 
able occupation. 
Whether you have ever 
kept chickens or not— 
whether you have ten 
hens or ten hundred, 
you should read this 
FR BOOK. | It’s 
yours for the asking. 


job in large 
4 nearly twe 


Address: Harry M. Lamon, President, 


NATIONAL POULTRY INSTITUTE 


51-D Adams Center, N. Y. 


$1260 to $2100 YEAR 


Many appointments .~~—~~—~——~ 
Franklin Institute 

each year. Dept. S245 
GET READY Immedi- / Rochester, N. Y. 
tely for 1940 Gentlemen: Rush to 
E item 7 me, FREE of charge, list 
‘xaminations 7 of U.S. Government big pay 


Men—Women af dependable jo Send FREE 


& 32-page ook describing salaries, 
* vacations, hours, work, etc. 
Mail Coupon reli ‘me how to qualify for one of 
Today— 7 these jobs. 


SURE g . 


7 Name on 


x Ps Address 
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POPULAR 
SCIENCE 
ON-THE-SCREEN 


PRODUCED BY FAIRBANKS & CARLISLE 
PRESENTS IN cooperation with the Editors 
of Popular Science Monthly— 


I MOLDS 60 INTO PLACE 
REAR 


Ay 


ITS LATEST NEWS 


RELEASE 
FROM SCIENCE AND INDUSTRY 


IN SOUND 
AND BRILLIANT 
CINECOLOR 


SC 
NEW MODERN HOMES 


POURED INTO MOLDS 
IN LESS THAN 
24 HOURS 


ial Here’s my vote to bring the 
latest release of POPULAR SCIENCE- 
ON-THE-SCREEN to my local theatre. 
Name of Theatre 
Address 


Paste on penny post card and mail today to: 
POPULAR SCIENCE MONTHLY - 353 Fourth Ave., 
New York, W. Y. 


Ze Ss 


Ni aa 
4 oy — - & 
SeGRBRBRBaRRBeBaeReRaeeRee eae aeaSs 
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“Hi Feblers! 1M GETTING 


FELLOWS-YOUVE 
SEEN ALL THESE 


A GRETSCH DRUM 
THIS CHRISTMAS!” 


You'll never forget the thrill of owning your first 
real dr'um...a GRETSCH DRUM... the kind 
that big-name drummers play, stars like Bernie 
Mattinson, Billy Gladstone, O'Neil Spencer. 
Drums that big band leaders prefer above all 
others. Here’s a present for you ambitious 
chaps that leads to a money-making career 
later. No tedious lessons necessary; playing a 
drum comes naturally to any regular boy! 
Cultivate a hobby today that can make big 
money for you tomorrow. 


Send penny postcard for FREE DRUM Cata- 
logue and full information about EASY-PAY- 
MENT Plan and FREE TRIAL through your 
GRETSCH dealer. Address Dept. PS 120. 


The FRED. GRETSCH MFG. CO. 


Musical Instrument Makers Since 1883 
60 BROADWAY, BROOKLYN, N. Y. 
GRETSCH also offers SUPER VALUES in Guitars, 


Saxophones, Trumpets, Trombones, Accordions. 
Send for FREE catalogue. Mention instrument. 


ARE YOU DOING. 


yt THEM? 


TECHNICAL AND APE 
TIME AND MO) 


DEGREE 
INTWO 


inter 
YEA tricity. » Diesel- 

ns Drafting, Extensive modern eq 
time work for room and board, 
ates in U.S. and foreign lands. Approved by Industry, endorsed by educators, 
recommended by alumni. One and two-year courses start in Sept., short courses 
‘open year round. 40th YEAR, Residence courses. Catalog free. 

LAY ENGINEERING COLLEG! 

1003 Indiana Avenue Kansas City, Mo. 


x Feet ere you look you 


can see Diesels forging ahead— 
new types for trucks, busses, trains, boats and general 
industry. You've seen the ads of world-known firms 


OFFERS YOU GREAT FUTURE! 


Demand for trained aurcrafesmen is increasing and already ex- announcing their entry into Diesel—magazines making 
cveds supply school, : : : 
is located on Grand Gen airerafe Diesels the subject of their feature articles. Never before 


industey and specializes in training MASTER. MECHANICS Shatin ore 
ind AERONAUTICAL ENGINEERS. (No flying involved.) has there been greater activity in this field, * * But 
Graduates are obtaining immediate employment. Write for 3 , =" 
dewils NOW. Dept P ‘i are you connecting your future with the inevitable 


Curtiss-Wright Technical Institute, Glendale (Los Angeles) California growth of this great industry? * * Find out about 


¢~VOCATIONAL SCHOOLS 
AN BUILD YOUR OWN MACHINE TOOLS 


We furnish castings and detail Mechanical Blue Prints ot coupon now. 
nominal cost. Send 10¢ for 2 color 28 page catalog illustrating 


2 fset 16" Bond Sew" Wood Shoper 6" loiter” Gr HEMPHILL DIESEL 
working projects and 34 Detail Blue Prints, $1.80 € wood: SCHOOLS 


working projects and 23 Detail Blue Prints, $1.00. 


LEWIS MACHINE TOOL CO. All communications concerning enrollment in any of the Hemphill 
1000 ALHAMBRA AVE. & LOS ANGELES, CALIF, USA. Diesel Courses should be sent to one of the following addresses: 
31-32 Queens Blvd. L. L C. 

2006 Larrabee Street 


it—start doing so by sending for free copy of March 
of Diesel, and data on Hemphill Diesel training, Use 


Dept. S12 


FORGE AHEAD 


with the Thinking Alphabet, important factor in the new ae 
“exactly ho system of mail training for—Originality @ + 2012 San Femando Road 
Self Discovery @ Personal Power @ Achievement. Free book- : « 1365 Granville St. 


let. Thinking Alphabet Institute, 99-A Fern St., Philadelphia ee 


MONEY. NEN ALL FREE i - HEMPHILL DIESEL SCHOOLS (use nearest address) py 
fer DATA Please send data on your Diesel courses, also free copy of 


IB illustrated booklet "March of Diesel.” 


. 431 Monroe Avenue 


a 
B name. Age Mf 
| 
a 


Applications for enrollment will be accepted from English speaking 
students residing in foreign countries. Write for special terms, 
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Know Electricity as Experts 
Know It—and Get an Expert’s Pay! 


What about your future? Who is safe today? Surely not the man 
who is contented to stand still! Know your job thoroughly— 
Prepare yourself for jobs ahead. To do just this thousands of 
men have used 


The Croft Library of 
Practical Electricity 


The Croft Library is a complete electrical educator. It is founded on practice—on 
20 years of shirt-sleeve Sha ef Ward Nea fs itis actually dong. It is jammed from 
gover to cover with the kind of hard-headed facts you want. Written so that the 
beginner cun ensily it, yet so sound. s0.thorough, that itis tie daily guide 
9,000 highly ai lect i workers and éngineers. Croft tells you the things 
Younted to mot rs, armatures, commutators, transformers, 
ci - gwitehboards, ‘distribution syste 


lectrical machinery of every type~ 
in n in its every phase—the most improved methods of lighting—lamps and 
limp effects, sttrchew todo a complete Tees from estionting Te: to completion: 


6 volumes, 2155 pages—New low price| 
No money down — Easy payments. 


Fill in and mail the coupon attached and we will send you the entire set of six vol- 
umes for ten days) Examination on approval, We take all the Fisk— you assume no 
obligation” If you decide to keep the books. send $160 in ten days and the balance 
at the rate of ‘a month. Send the coupon NOW and see the books for yourself. 


EXAMINATION COUPON 1 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York ! 


| 

| “examination on approval the Croft Library of Practical 
Electricity, If y 1 will send you 0 days and $3.00 monthly 

1 unt, ie ed oF $18.0 edad, Ie tnt wanted Lwillrecarathebeokepospaid, | 

1 


Prompt shipment write plainly and fill in all lin 


City and Sta 
Position 
Name of Company... 


Home Address . . . ao i} 
! 
1 


GET INTO INDUSTRIAL 


DESIGNING 
_and DRAFTING 


Learn tomake thedrawings and blue prints 
with which all industry begins; learn also 
howtocreate new designs and new 
products. Learn how to improve and 
re-style old products so they have more 
“eye appeal”, more selling power. 
Drafting is a very big field, but 
drafting with industrial de- 
igning is twiceas big. Factories 
must continuously bring out 
new models, new products, 
and improved designs. You 
can learn both subjects right 
in your own home, in your 
spare time. Youcan betrained 

for better pay. I can pre} 
you just as I have trained 
dents from 16 to past 80. TL 

jents from 16 to past 
train you thoroughly by applied instruction on actual 
Work until you are holding a good paying. position. Complete 
working outfit, furnished without extra charge. Send coupon 
for FREE BOOK “Industrial ‘Designing and Drafting”. 
Engineer Dobe, Libertyville, Ilinols. 


nea” Send for FREE BOOK 


Div. 3399 
Libertyville, Ill. 

Please send me FREE BOOK on “Industrial Designing and 
Drafting", also please explain how you assist your graduates 
to good positions in these fields. | 


42 recase mention Poputar ScteNcE MONTHLY when writing to advertisers. 


Improved CONNQUEROR 


World’s largest manufacturer _an- 
nounces sensational improvement in 
Band Instruments. New patented VO- 
CABELL revolutionizes tone effects. 
Easier to play. You'll develop talent fast 
with these new Conns. Choice of world’s 
greatest artists.See your dealer or write 
today for FREE BOOK and home trial, 
easy payment ofter-Mentioninstrument. 
C. G. CONN, LTD. 1232 CONN BUILDING 

ELKHART, INDIANA 


fa CONN 


BAND INSTRUMENTS _ 


MAGIC WORDS <thet 2re bringing big 
profits to Webb Salesmen! 
The Webb Portable Water Softener gives every house- 
wife, soft water in an endless flow for washing 
dishes, laundry, bath, shampoo and every home 
purpose, 3 hardest water instantly at the 
turn of the faucet. Provides healthful drinking 
water equal to many expensive bottled waters. 


ALSO WEBB IMPROVED 
CHLORINE FILTER 


Removes chlorine and odor and taste—big demand! 


Ssiesmen FREE SALES PLAN 


100% profit—simple home demonstration sells it 
easily, Leads to larger sales. Write today for _NO RISK 

free _literat and full ¢ of the Webb TRIAL OFFER! 
NO RISK TEST OFFER and FREE Sales Plan. 


WEBB MFG. CO., Dept. Q-129, 1813 Baltimore Ave., Kansas City, Mo. 


Earn MONEY lence presets 


Concrete Products 
MAKE color-glazed concrete pottery, tiles, walls. New, low cost, 
patent meth d, 

terials, Money-making business, Booklet, cost data, details 1c, 


NATIONAL POTTERIES COMPANY 
13 W. 26th St., Minneapolis, Minn. 


Portable modet 
Hie any samcet: 
many other types 
and risen 


Room 7 


WANTED MEN PAST 40 


If you are pi 40 and desire extra money we can 
help to make your full or spare time profitable. Busi- 
ness pleasant and profitable. Operate from your home. 
Call on merchants, shops, schools, churches, auto, 
truck and bus owners, farmers, lodges, public institu- 
tions, etc. Large manufacturer of approved first-aid 
fire extinguishers, fire alarms, recharges, etc. Write 

ils about your past experience, etc. Address 

ter Company, Dept. 92-48, Dayton, Ohio. 


90 DAYS’ TRIAL 
BEAUTIFUL 
WORLD FAMOUS 


TRU-FIT Dental Plates 

WEAR THEM, TEST THEM, EXAMINE THEM for BEAUTY, 
FIT AND COMFORT. YOU MUST BE 100% SATISFIED or your 
money will be refunded soy time within your 90 days trial. 1am a 
dentist of 30 YEARS’ EX! (RIENC] I supervise the making of 
your plates from start to Fans, ‘SEND NO MONEY 

WRITE TODAY for FREE Booklet and Material. 
DR. CLEVELAND DENTAL LABORATORY 


Dept. 33-T9 503-05 Missouri Avenue East St. Louis, II. 


POPULAR SCIENCE 


AVIATION 


MORE 


WANTS 


RAINED 
MEN 


LINCOLN’ 


Now is the time to get into Aviation! Airlines, Airports, Airplane Factories now expand- 
ing, must have thousands more trained men. Graduates of this Lincoln Government Approved 


as 

Planes; 5 types, provide w: 
7 proved ‘every step of the way. Prepares you foi 

Limited Commercial or Commercial, 

BE AN AVIATION MECHANIC or AERONAUTICAL ENGINEER 

Learn Airplane and Engine Maintenance, rebuilding and 

repair; Airplane Design and Construction; Aircraft Sheet- 

Metal or Welding. We teach you. Big demand for skilled 

mechanics. Big money paid! 106 Lincoln Graduates re- 

cently placed in good positions. 

EMPLOYMENT SERVICE GIVEN. We assist Graduates in 

locating positions. Now offering part-time employment 

for board and room while in training. 

MAIL COUPON NOW for complete information. 


LINCOLN AIRPLANE & FLYING SCHOOL 
6112 AIRCRAFT BLDG., LINCOLN, NEBRASKA 


School are regularly stepping into good-pay positions in Aviation! 
BE A SKILLED WELL PAID PILOT. Learn here to fly fast modern airplanes. 15 Training 
le piloting experience. 


Your training here is Government Ap- 
r your official Government Rating as Private, 


(Transport) Pilot. 


— ee ee ee ee ee 
LINCOLN AIRPLANE & FLYING SCHOOL 
6112 Aircraft Bidg., Lincoln, Nebraska. 


I'd like to get into Aviation. Please send com- 
plete information about Lincoln Training. 


Co ee ee ee ee 


Says Everybody is Hypnotized 


A strange method of mind and body control, that often leads to immense powers never 
Dingle, F.R.G.S. 
said to bring about almost unbelievable improvement in power of 
mprovement in health. Others acquire superb bodily strength, se- 


before experienced, 
and geographer. It 
mind. Many report 
cure better positions, turn failure into success. Often wit 
ability and a more magnetic personality are developed. 


The method was found in remote and mysterious Tibet, 


announced by Edwin J. 


try, rarely visited by outsiders, and often called the land of miracles 


books written about it. Here, behind the highest mountain 
learned the extraordinary system he is now disclosing to 


He maintains that all of ‘e giants in strength and 
mind-power, capable of surprising feats, from the delay 
of old age to the prolonging of youth, and the achieve- 
ment of dazzling business and professional success. From 
childhood, however, we are hypnotized, our powers put 
to sleep by the suggestions of associates, by what we 
read, and by various experiences. To re: their really 
marvelous powers, men and women must escape from 
this hypnotism. The method found by Mr. Dingle in 


The Institute of Mentalphy: 


s, Dept. B-116, 213 So. Hobart Bivd., Los Ange 


. well-known explorer 


h surprising speed, talents, 


formerly a forbidden coun- 
in the astounding 
ns in the world, Mr. Dingle 
the Western world. 


Tibet is said to be remark- 
ably instrumental in free- 
ing the mind of the hypnotizing ideas that paralyze the 
giant powers within us. 
A_nine-thousand word trea 
startling results of this system, 
to anyone who quickly sends his name and address. 
Write promptly to the address below, as only a limited 
number of the free treatises have been printed. 


revealing the many 
s now being offered free 


Yes, you can make extra 
money right at home, and have 
real fun doing it. We show you 
how, we furnish everything neces- 
sary on an easy basis. 


COSTS NOTHING © ear about 


details are given you free. Write ie ptr 
jdea book full of colored pictures telling all 
about our methods which have made money for 
80 many people. Learn how easy it is to make 
up to $10 to $25 in a week in the most delightful 
home work you can imagine. Write Now—It's FREE! 


FIRESIDE INDUSTRIES, Dept.51-W, Adrian, Mich. 


WOIL BURNER 


SENSATION 


SLIPS INTO ANY STOVE, 
RANGE or FURNACE 
One of the latest oil burn- 
er 


ents—will not clog 
9 cups or wicks. 
. Even heat, much 
turn of valve— 


sen ter,0. QUICK HEAT at 
jore, deci “is tie."enas TORN of VALVE 


SAVES ie fuel, ends 
drudgery ans 
Write quick for SAMPLE 


SAMPLE "BURNER FOR AGENTS Qyitintthat prines you one 


for demonstration, A money maker—big season now. Act quick—send no money, 
just your name, address. 


ATLAS BURNER CO., 295-P Rockhill Theatre Bldg., Kansas City, Mo. 


CUT ME OUT 


Cut me out, paste me on a postcard and mail to Popular 
Science Monthly, Dept. 129, 353 Fourth Ave., New York, 
N. Y. I'll bring you complete supplies and instructions on 
how to make easily several dollars a week in your spare time. 


> by 
he 


opal king, 


BROOKLYN YMCA TRADE SCHOOL 


Unlimited Instruction until you} 
have mastered every part of! 


Full Shop Equipment 
Unexcelled Instruction 
Fireproof Dormitories. 
Special Privileges. Check your 
interests on attached coupon 
eive free 


Auto 


t 
Wn 
fo 

0 
[its 
13) 
to 
rae) 


literature. 


[) Mechanical Pre-Engineering 
[ ) Diesel Engines 
[ ) Diesel Pre-Engineering 
Coursewithoutadditionalcharge. | | } Diesel Pre-§ re-Eneineering 
Aviation Mechanic | | Welding 


Refrigeration 
Television and Radio Mechanic 
Architectural-Mechanical Drafting 
Machinist 
Armature Winding [ ) Electrical 


MAIL COUPON 


1117 Bedford Ave., Dept. PS 
Brooklyn, New York City, N. ¥. 


() Off Burning 


Mechanic { ) Talking Pictures 
|) Air Conditioning 


Name... 


() Tool and Die Making 
Addres: 


DECEMBER, 1939 Please mention Poputar S 


CIENCE MONTHLY when writing to advertisers. 
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jf FIND OUT HOW TO 


WIN SUCCESS 


HIDDEN POWERS 


DEEP WITHIN YOU 
AFFECT YOUR FUTURE 
Learn how to get the things you want... 


Quick Advancement in_ Business — More 
Money—a Better Job—Greater Popularity 
—Happiness—SUCCESS. Hidden Powers 
deep within you may be waiting to be 
stirred to light. Properly directed they may 
make all your dreams come true. Any ma! 
of average intelligence has it within him- 
self to progress far beyond his present 
condition, FIND OUT HOW! The 
secrets of making money, choosing a 
job, winning friends, securing SUC- 
CESS are revealed. Don’t let yourself 
get into a rut or be satisfied with 
unpleasant work at poor pay. Make the 
Le Eom Tost of yourself! Write at once for 
Cay -V Ge FREE Self Analysis Chart, at no cost 
igation to you. Mail coupon Sousy.. 
f Se ON 
| Hart STUDY FOUNDATION, Inc. 
| 30_.N. Michigan Ave., Dept. L-12 
| 


Ghicage, inois 
| Please send me free of charge instruction for self-analysis o! 
| ™Y capabilities and tell me Low I can “‘Get Set Vor Success.” 


| Name .. 


| Address .. 


Lis 


AGIC WAND WELDE, 


SM AG. HOUSE CURRENT | IE 


WELDING! f35:53% 
ic Wan Ww 

weighs about one pound, con 47 handle! No genera- 
tors, no transformers | no batteries, no special wiri: 
Justplyy ‘intoANY LIGHT SOCKET! Wi this rugges 

ea td 

|, aluminum, or ANY metal. 
! Withevery Super Ma; ‘Wand Welder 
¥, geta full kit of welding supplies. 


Bronze, ssteel and aluminum 


rods: selaine tas pairdfzenuine'*Protectosite’ lare 

proof wont les. Also complete instructions and money- 

Making eas! All for $4.94. Test for 10 days if not 

fatlsied money refunded. Ves! agents wanted: 

Weship by RETURN MATL. Rosh your orders today! 
n us ‘enclose 

Rostra PATENT SPECIALTIES COMPANY, 


‘Teaneck, New Jersey 


MIOWEST FACTORY-TO-YOU 
20% ANNIVERSARY des C 1AL! 


Here’s today’s big est radio 

value—the 1940 TELEVISION- 

ADAPTED Midwest—at sensa- 

| TUBE tionally low factory-to-you-price. 

xciting foreign reception. Ab- 

UL RANE solute satisfaction guaranteed on 

ts) eC ILIai money-back basis. Send Ic post- 

card for FREE 1940 catalog. 

(User-agents make easy extra 
money!) 


See Midwest's Answer ta TRADE: Ins! 
MIDWEST RADIO COePORATION 


PUT THIs|940 


MIDWEST RADIO 
CORPORA 
Eincinnati, Ono 


[Deet. 59-6 
Send me yournew 
REE t 


Fi og. 
complete details 


eet aanseS waceenn 


of your liberal 30- 
day drial offer ~State-----] 
you prises. User, Agents Make Easy Extra Money. 


Check here (| for detai 
ins se a ue a ec cp cs ae Yo cam ca 


GET IN THE SWING 


with Slingerland . . « DRUMS 
GENE KRUPA GUITARS 
a MANDOLINS 


Wonder Value 
Easy Payments 


Compare the value— 
tone and powerin Slin 
erland “Radio King’ 
drums, banjos, gui- 
tars, mandolins, 
marimbas, or bu- 
gles—before you 
buy. Guaranteed 
more for your 
money. Ac- 
claimed the tops in smooth tone, easy Playing, 
rich power by world's leading musicians. Easy 
payments, 5-days free trial. See at your 
dealers. 

Cut this ad out—good for $1.00 credit. 
Free special information on how to organ- 
ize drum and buglecorps. Free Catalog— 
mention instrument wanted. 


SLINGERLAND DRUM CO. 
1319 Belden Avenue Chicago, Illinois 


GET THIS GUIDE TO BUSINESS SUCCESS 


BRIEF BUSINESS 
urease ce 


Tells how to make contacts for jobs. Where and what types 
of jobs are open to you. Steps leading to promotion . . . to 
success in business and in your personal business affairs. 
How to answer ‘'want ads.’’ Finding employment. Getting 
along with people. Investing your money. How to buy wisely. 
Better business letters, The successful salesman, etc., etc. 
the first time a guide to business success written from 
YOUR SIDE as a worker . . . your side asa consumer! Hun- 
dreds of business success secrets told in this amazing book. 
478 pages of easy-to-read information on getting ahead 
the business world, .292 illustrations of standard busi 
forms, business activities, statistical tables, charts; Diction- 
ary of Business Terms, 
FREE GIFT BOOK With every purchase as long as gift 
supply lasts! Rush us your order for 
Brief Business Encyclopedia RIGHT NOW ... get your 
free gift copy...2 books for price of 1...if you act promptly. 


WILCOX & FOLLETT Co. 
Dept.C.B. 1255 So. Wabash Ave. Chicago, Il. 


Management, Circulation, etc., required by 
._1933, of Popular Science Monthly, pub- 
lished monthly at New York, for October 1, 1939, State of New 
York, County of New York, ss. Before me, a notary public in and for the 
State and county aforesaid, personally appeared Godfrey Hammond, who, 
having been duly sworn according to law, deposes and says that he is the 
Business Manager of Popular Science Monthly and that the following 
is, to the best of his knowledge and belief, a true statement of the owner- 
ship, management, etc., of the aforesaid publication for the date shown 
in the above caption, required by the Act of March 3, 1933, embodied 
in Section 537, Postal Laws and Regulations. printed on the reverse of 
this form to wit: 
1. That the es and addresses of the publisher, editor, managing 
editor, and business managers are Publisher, Popular Science Publish- 
ing Co., Inc., 353 Fourth Avenue, New York, N. Y.; Editor, Raymond 
J, Brown, Fourth Avenue. New York, N. Y.,. Managing Editor, 
Fourth Avenue, New 
lence Publishing Com- 
33 Fourth Av Stockholders of Popular 
Science Publishing Company Mansell and Company, 45 Wall St., 
New York; Alice A. Fisher, Greenwich, Conn. ; Oliver B. Capen, Bed- 
ford V ‘oreen S. Capen, Bedford Village, N. Y.; Robert 
Cade Wilson, 683 Springfield Avenue, ‘mare N. J.; Ada B. Wilson, 
683 Springfield Avenue, Summit, N. Marguerite N. Cole, Round 
Hill Road, Greenwich, Conn. ; Hasmond J. Brown, 217 Audley St., So. 
Orange, N. J.; Irma V. Hammond, 163 Brewster Road, Scarsdale, N. Y. 
3. That the known bondholders, mortgagees and other security holders 
owning or holding 1 percent or more of the total amount of bonds, mort- 
gages, or other securities are: none. 4, That the two paragraphs next 
above giving the names of the owners, stockholders and security holders, 
if any, contain not only the list of stockholders and security holders as 
they appear on the books of the company, but also, in cases where the 
stockholder or security holder appears upon the books of the company as 
trustee or in any other fiduciary relation, the name of the person or cor- 
poration for whom such trustee is acting, is given; also that the said 
two paragraphs contain statements embracing afflant’s full knowledge 
and belief as to the circumstances and conditions under which stoc! 
holders and security holders who do not appear upon the books of the com- 
pany as trustees, hold stock and securities in a capacity other than that 
of a bona fide owner, and this affiant has no reason to believe that any 
other person, association, or corporation has any interest direct or in- 
direct in the said stock, bonds, or other securities than as so stated 
by him. 


‘Largest 
Educational 
Book House 


Statement of Ownership, 
the Act of Congress of March 


None, Business Manager, Godfrey Hammond, 
Popular 


That the owners are: 


(Signed) Godfrey Hammond, Business Manager. 
Sworn to and subscribed before'me this 28th day of September, 1939. 
Esther Eyl, Notary Public, Kings County Clerk’s No. 63, Registry No. 
. New York County Clerk’s No. 174, Reg. No. O-E-111. 
(Seal) My Commission expires March 30, 1940. 


If you have any degree Of talent there is 


WANT TO WRITE 2 


fascinating, independent writing — fia” Cc 


Send for a FREE copy of our Market- / 
Propensity Test, designed to show for which | /tz.)"// 
group of the 2,500 paying markets for free- | Wrifen| 
lance writing you are best fitted. Let us [eens] 


We wil] 


test your writing ability Free of Charge. 

We seek people with talent who can be 
trained to write and sell by our director— 
@ professional writer and critic. 

We are helping people who have never be- 
fore written to sell their stories. Others have 
tried unsuccessfully for years, then come to 
us and we have trained them to sell. Why 
can't you be the next to learn our writing 
methods—and cash editor's checks? 

FULL DETAILS ..... FREE! Send a postcard NOW. 


COMFORT WRITER’S SERVICE 
107-M N. 8th St. St. Louis, Mo. 


LSeueueuUeUNeNUyUEUYUNevYUUUUUUEUUUTOUUUUNS eee 


Home Craftsmen, Schools, Hobbyists 


BRONZE FOUNDRY 


in your own workshop allows you to 

design and build your own ef SOLiNe 
NGINES, ENGINES 
DARY. . 

TOOLS, NEW INVENTIONS, ETC. You 

can also make forgings and case harden 

steel. Your shop is not complete with- 

out a FOUNDRYETTE. Three sizes are 

available capable of making bronze 

} castings of 13, 3, and 6 pounds weight 

5s aluminum, copper, brass, etc.. in pro: 

“ portion to specific gr conomi- 

cally priced. Domestic gas supply and 

110 volt 60 wie sas required for operation. Write for "gireular. 
SAS oie SPECIALTIES Co. 

Box 6022'0 Dept. S-1 Kansas City, Mo. 


EEE EE TET EE 
FUUUTUUUUUUUUUUEUUUYUDUEUUYUYUUUVUYUUNT 


Weather Strip Your Windows 
SAVE MONEY! MAKE MONEY TOO! 


Now! You ci ir own home. Anyone can in- 
ial tools,andat half thecost! 
ING WEATHER STRIP 
indow sash and frame closely teeter Nothing 
a i, rain and dust, 


ho ‘Amazingly low cost. 
Write today for full particulars or send $1.00 for complete 
window set and sure waking plan t 
your own weather strip business, full or part time. Val 
territories still open. Act now! Money back guara 


ROBERT N. BALTZ & CO., INC. 
Desk 21 156 W. Adams St. Chicago 


"DON’T BUY—SAVE $ $ $ 
ON RADIO SETS—PARTS, TUBES, PHONOGRAPH 
RECORDS—UNTIL YOU HAVE SENT FOR OUR 
NEW GIANT MONEY-SAVING CATALOGUE. 

UNITED RADIO COMPANY, DEPT. Z, NEWARK, N. J. 


Let a practical, experienced cartoonist t 

nating profession, PERSONAL instruct 

tutoring. Recommended by America’s foremost cartoonists. 
rite for free detai 


Dorman H. Smith, Box 5970, San Rafael, California. 


LEG SUFFERERS 


Why continue to suffer without attempt- 
? Write today for New 
Ft 


h you this fasci- 
. just like private 


Ulcers and Open Leg Sores. “Liepe Methods 
used while you walk. More than 40 years of 


success. Praised and en- 
dorsed by multitudes. FREE 


LIEPE METHODS, K a 
Dept. N-105, anecenaes Wiseenaier BOOKLET 


| WORLD'S LOWEST PRICED 
ADDING MACHINE Facetnat 


FREE TRIAL 
GUARANTEED ACCURATE. Not a 50 
toy. Operates with only a finger flick. ONLY $2 
Adds, subtracts, multiplies, ‘divides, TOTAL COST 
Counts up to a million. Pays for itself SEND NO 
over and over. Ideal Gift—for Business, ONE 
MONEY BACK GUAR- 
Pay postman cols, # Ly 

3.) joney back in 


CALCULATOR MACHINE ‘COMPANY (Mfrs.) 
DEPT. 412, P. O. BOX 11 CHICAGO, ILLINOIS 
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Please mention PopuLaR ScieENCE MONTHLY when writing to advertisers. 


PLAY LATEST HITS! 


| Even If You Can't Read a Note! 
24 Surprise friends at your 
next party or social. Play latest hits, 
popular songs, swing—even If you 

can’t read music. Lots of fun, good 

times, popularity for you. A real 
musical instrument. Used by swing 

bands. Very easy to play! 


yy 10 DAYS’ TRIAL 


TONETTE makes you _ popular, 
welcome at homes, parties, dances. Try for 
10 days without risk. Fun guaranteed or 
money back. 


SEND NO MONEY 


Just pay postman when delivered or you can 
safely send only $1.00, saving small P. 0, 
charges. FREE: Lesson Charts sent free with 
TONETTE. No C.0.D. outside U.S.A. Mail 
Coupon or ask dealer to get TONETTE for you. 


MONEY-BACK GUARANTEE 


C Tonette Co., Dept. 39-G, 30 E. Adams, Chicago 9 


4 Rush TONETTE and free lessons on 10 day 
§ trial-money back guarantee. 


4 COI will pay postman =I enclose $1.00 


e an ARTIST: 


Learn at home in your spare time 
Train to be an Artist and become your “own boss 


practical method has trained men and women of 
since 1914. COMMERCIAL ART, C. 
a Ne 


previous Art 
E BOOK, ‘or Pleasure and 
eseribes course and TWO ART 


Mail coupon today 


included. 


1 Washington School of Art, Studio 1312M —_ 
1115—15th St.,N. W., Washington, D.C. 


Yes! I am interested in learning to ¢ Please 
Free Book, “Art for Pleasure and Profit. 


send me your 


'HESE practical, easy-to-understand handbooks will help 
TS get the most out of your hobby. Written by experts 
especially for Popular Science Monthly readers, they are 
invaluable to the mechanically minded man. Each book is 
fully illustrated, with pictures and diagrams. Bound in sturdy 
library cloth. You need not hesitate to order them for your- 


self or for gifts. We guarantee complete satisfaction or 


money back. 


MAKING MONEY WITH YOUR CAMERA 


Here is an exceptionally practical manual that will teach you many kinks and tricks, ways 
and means to take and sell pictures. It clearly demonstrates by pictures and directions the 
principles of picture taking that brings you photos which are marketable—and how and 
where to sell them. COMPLETE, FASCINATING, EASY TO UNDERSTAND. 256 pages, full 


cloth bound, $2.00, 
RADIO BEGINNERS SIMPLIFIED MANUAL 


Every radio operation from trouble shooting, to building and improving mar- 
velous long and short wave sets, is made so simple and clear that you just cannot 
fail to understand many things thot may have puzzled you before. A few minutes 
a day with this manual will teach you what it takes years to learn without it, 
Prepared by technical radio experts who KNOW how to explain things for 
non-technical radio enthusiasts. Cloth bound, 256 pages, hundreds of simplified 
drawings and diagrams, $2.00. 


MODEL RAILWAYS 


A practical handbook that shows how to lay out and operate a home- 
made model railroad. Easy-to-follow instructions for building a box car, 
gondola, refrigerator, tank, hopper, day-coach, pullman, baggage, ob- 
servation car, and Atlantic type locomotive. How to turn out fireboxes, 
boilers, and wheels in your own shop. How to make an illuminated dis- 
patcher's track diagram. How to build and install a block signal system, 
remote train control, automatic couplers, relays, etc. 256 pages, fully illus- 
trated, full cloth bound, $2.00. 


DECORATIVE METAL WORK 


Simplified for Beginners 

A brand new manual that tells in easy-to-understand language 
how to make useful metal articles in your home workshop with 
simple tools. How to do inlaying, spinning, cutting, etching, joining, 
plating and finishing. How to make jewelry, novelties, candle sticks, 
ash trays, lamps, hardware, and other useful metal articles. Full 


cloth bound, fully illustrated, $2.00. : 
ELECTROPLATING 


Written especially for the amateur, this book tells you how to utilize 
many odds and ends to build a complete home electro-plating workshop. 
Instructions, pictures, and diagrams show how easily you can do copper, 
nickel, chromium, silver and gold plating. How you can plate household 
‘or automobile fixtures, hardware, tools, silverware, ornaments, clocks, watches, 
bracelets, rings, metal parts of all kinds. Scores of illustrations, diagrams, 
and pictures. 260 pages, full cloth bound, $2.00. 


WOOD CARVING and WHITTLING 


An Artistic and Interesting Hobby for All 

This new practical handbook starts with the simplest kinds of wood carving and 
shows you step-by-step, how to become expert. How to carve figures of men, ani- 
mals, birds, with simple hand-tools. Chip carving, incising, level surface carving, relief 
carving explained. How to carve furniture, ornaments, frames, jewelry boxes, trays, 
treasure chests, etc. Fully illustrated, 265 pages, full cloth bound, $2.00. 
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on fn Christmas Ge, 


NOW IT’S EASY TO BUILD YOUR OWN 
HUNTING ond FISHING LODGES, 
CABINS, BUNGALOWS 


A big book of definite instructions for beginners. If you can handle a hammer 
and saw, there's no reason why you can't build a bang-up cabin in the woods that 
anyone would be glad to live in, or own. Complete plans, and step-by-step instruc- 
tions for every stage of the work. Designs for numerous log cabins, lodges, tourist 
homes, wayside stands, bungalows. Not just a book of pictures but a full course 
of instruction. Every problem of location, drainage, water supply, etc. is 
clearly explained. Tells how to cut and erect your structure — all about 
floors, roofs, windows, doors — how to do the whole job from foundation aa 
to chimney top. Don't imagine it's hard—when you see the book you'll be BS ———p . La 
aching to grab some tools and get to work. 256 pps., full cloth bound, $2.00. .— 2 = s FZ “4 


We OZ 


LEARN DIESEL ENGINEERIN 


WITH THIS NEW SIMPLIFIED MANUAL 7\CHArTERS 


Here at last is a book written for the man who has had no previous 


knowledge of Diesel Engines. Takes you in easy-to-grasp stages 
right from the fundamental principles of the Diesel to the most modern 
advanced types of engines. Tells you in clear, non-technical language 
just how and why the Diesel operates — what happens in the cylinders. 
All about pressure, volume, speed, and heat. Various fuels and how 
they are rated. Different types of Diesels, and their comparative 
economies — air and other types of starters, etc. Adapting the Diesel 
to automobiles, ships, trains, and airplanes. How you can take ad- 
vantage of the’ many opportunities that Diesel Engineering offers. 


THE A B C'S OF DIESEL ENGINES is profusely illustrated 
from beginning to end, including useful tables, reference 
data, operating costs, and other information invaluable to 
the Diesel-minded man. You can DEPEND upon the com- 
pleteness and accuracy of this great book. 

Full cloth bound, $3.00 


s2eeeeee eee 
POPULAR SCIENCE, pepr. 1298, 353 FOURTH AVENUE, NEW YOR! 
Please send me the book or books | have circled below. 
few cents postage in full payment when the books cre 


ill pay the postman the pi 
red. (Money back if not sati 


SEND NO Camera ........ $2.00 Radio Experimenter... $2.00 Cabins . $2.00 
MONEY wow! Wood Carving... $2.00 Metal Work .. .. $2.00 Diesels .. $3.00 
Electroplating ... $2.00 Model Railways ...... $2.00 


TEAROFFAND MAIL nw 

THIS COUPON TODAY + ~: soe 
1 
' 


sccm 


cy. STATE____ = 
Hf you remit now we poy postoge. Orders from outside U.S. A. cannot be sent C. O. D. 
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You Cant 
ind a Place 
in Life -- 


~~But You Can 
One 


HE future is not predestined. There 

is no berth or niche in the scheme 
of things waiting to receive you. You 
haven’t overlooked a good thing, for 
there is no place in the world for you 
until you create it. Let the Rosicru- 
cians, an age-old fraternity, show you 
how to make a future out of the unused 
powers of your mind—your creative 
faculties, If you have an idea—you can 
learn how to bring it into realization. 
Use the gift coupon below and receive 
the FREE Sealed Book of explanation. 


--- This Free Sealed Book ~ 


Scribe R. H. Z., The Rosicrucians (AMOR oy 
Rosicrucian Park, San Jose, California, U. S. A 


I am sincerely interested in learning how I may 
utilize the powers of my mind to assist me to find 
a better place in life. Please send me the FREE 
Sealed Book, which explains how I may learn 
these things. 


The ROSICRUCIANS 


SAN JOSE, CALIFORNIA, U. S. A. 
(Not a religious organization.) 


It’s easy and simple. The secret is in a new kind of 
smart and stylish shoe, honor-built for greater com- 
fort and longer wear! The height-gaining feature is 
hidden inside your shoes. Nobody will guess how 
at least 1% inches taller than when you 
hoes! The outside finish conservative 
them at OUR risk! Think how they 
will increase your popularity and self-confidence! 
Send your name and address on postcard today. 

Illustrated booklet and details of 10-DAY FREE 


OFFER sent by return mail in plain envelope. 


WENTWORTH, INC., 1812 Hunt Street, Watertown, Mass. 
Empire Bldg., 


In Canada: Wentworth, Inc., Montreal 


‘ Ths REAL H 
We supply you 20 separate outfits of Electri- 
cal Equipment and Apparatus at no extra Q' 
aa eed EQUIPMENT 
ar own Home Shop. No previous experi- WY, FM /, Bi) Lad 
r advanced education necessary. Life 
Fenployment Service. Write f Big 


00k Today! No obliga Bid FREE Book Tells HOW 


Free Elec 


ELECTRIC INSTITUTE, Dept. 79-P Hinsdat 


25,000 BARGAINS 


CATALOG 


of new Books of all Publishers list 3 " 
History, Scientific, ete. Illustrated, Used by schools, 

leg: iibraries,’ and thousands of individuals. Write ‘today for 
this new 1940 catalog, “Bargains in Books. 


THE BOOK SUPPLY COMPANY, Dept. 140 
564-566 WEST MONROE STREET = = = CHICAGO, ILLINOIS 


Your nationally known radio favorites at 
lowest prices. Sets, parts, supplies, etc. 
McGEE 


100% Improvement Guaranteed 


We build, strengthen the vocal organs—not 
with singing lessone—buat by fundamentally sound and 
and absolutes 


immed by parent. 
PERFECT VOICE INSTITUTE, Studio 1369 
64 E. Lake St., Chicago 


FIX IT YOURSELF 


Save yourself a lot of expense by 
doing your own odd repair jobs. 
Get this new edition of a famous 
book, showing with diagrams and 
directions, how to fix and repair fur- 


niture, electric outlets, windows, 

doors, leaky pipes, floor boards, 

chimneys, boilers, weather proofing, painting and 
hundreds of other construction and repair jobs. 
Picture diagrams show how each job is done. Full 
cloth bound $1.00. 


Popular Science Monthly, Dept. 129 


EARN GOOD MONEY! SPARE OR FULL TIME! 


t complete. Practical 


Sien, Show Card business tau 353 Fourth Ave. New York, N. Y. 
Tessoins in lettering, gildin 
etc. How to 

tad tnstraction charte 
AND 'SHOWGARDS™ complete, only $1.98. Order now. 


Money back if not satisfied: 
NEW YORK 


ILLUSTRATED EDTIO EDITIONS CO., Dept.96, 220-4th AVE., 


Please mention Poputar SCIENCE when writing to advertisers. 


Be Your Own 
MUSIC 
Teacher 


LEARN AT HOME 
to play by note, Piano, Violin, 
Ukulele, Tenor Banjo, ‘Hawaiian 
Guitar, Piano Accordion, Saxophone, 
Clarinet, or any other instrument. 
Wonderful improved method. Simple 
as A B C. No ‘‘numbers’’ or trick 
music, Cost averages only a few 
cents a day. Over 700,000 students. 
ie igterete wrt todny for Free Booklet and Free Dome 
FREE BOOK! 'sretadasrt toy fr fhe Roele and fe er 
tion| favorite instrument. Instruments supplied when needed cash or credit. 
U. S. SCHOOL OF MUSIC, 812 Brunswick Bldg., New York City 


Youd The highest possible endorsement of SPARTAN 


TRAINING is the decision of the Army Air Corps to 

, use Spartan facilities for instruction of BOTH Flying 

and Mechanical Students. YOU—get the same train- 
Nas ing that has been approved by the Army and Civil 

Aeronautics Authority that has qualified hundreds of 
succe ‘ul graduates for positions now open. Write for illus- 
trated catalog of Government Approved Courses. 


SPARTA SCHOOL OF AVIATION 


HOME OF THE DAWN PATROL 
Dept. PS-4, J. D. GREEN, Director TULSA, OKLAHOMA 


Regain Perfect Speech, if you 


STAMMER 


Every stammerer should have the new 304 pa: 
mering, Its Cause and Correction’’. Sent free to s 
describes the Bogue Unit Method for the scientific correc 
stammering and stuctering. Method su ully used at Bogue | 
Institute for 38 years—since 1901. Endorsed by physicians. Write 
for full information. No obligation, 


RAYE BURNS will teach you HOW to CREATE 85 
; — 
Send name and address for free details. Only..... 
Outdoor and Sport Goods, Clothes, $ 


a) 
‘To SUCCESS / 
ORIGINAL CARTOONS at home that you can’ 
RAYE BURNS SCHOOL, Dept. S-6, Box 2194, CLEVELAND, O. 
Boots, Blankets 


DON’T COPY - LEARN TO ORIGINATE! 
SELL! Course has 26 lessons and 600 illustrations: 
—OF BARGAINS IN MILITARY, 
Sapplies, ete. 


Formerly Army & Navy Supply Co, 
4784 Lester St., Richmond, Va. 


Why suffer with that rupture? Learn . 

about my truss inyention for reducible | 
rupture, Automatic air cushion assists orries 
Nature toclose theopening—has relieved . 
thousands of men, women and children. 

No obnoxious springs or hard pads. No salves or plasters, Sent on 
trial to prove it. Beware of imitations. Never sold in stores. 
Write today for confidential information free in plain envelope. 
Brooks Company, 459-B State Street, Marshall, Michigan 


BOUGHT - 


72-PAGE i PRE! 
Write today for big FREE illustrated catalog expl 
ILLUSTRATEDS this amazing service, Used correspondence courses and 
CatTaLoG educational books on every subject. "100% satisfaction 


uaranteed. We buy for cash—we offer unbelievable 
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TRAIN FOR 


ELECTRICITY 


PAY TUITION AFTER GRADUATION 


If you are between the ages of 16 and 40, 
Electricity offers you the opportunity for a 
better job, better pay and thechance togetahead. 
My school offers you the opportunity to get 
started in this fascinating, fast-growing ficld. 
Coyne is not a correspondence or a home study 
school. You get your training right here in m; 
shops by the famous Coyne “Learn by Doing” 
method. You do actual work on electrical ma- 
chinery and apparatus — you work on motor: 
generators, wind armatures — work on house- 
wiring andn any other branchesof electricity. Bi 
: ractical training you don’t 
need previous experience or advanced education. 


YOU DON’T NEED A LOT OF MONEY 


You can get this training first. Then pay for 
most of it after you graduate, in p easy 
monthly pa mayments starting 60 days after you 
graduate. If you need part time work to help 
out with your living expenses while training, we 
will help you find it. After you graduate we 
will_give you valuable employment service, 

Mail Coupon today for my big free book and 
all the det: about Coyne training and the 
offers I'm making to help fellows get ahead. 

MAIL COUPO 


H. S, ni 
coy! e ELECTRICAL SCHOOL, 
500 S. Paulina St., Dept. 99-73, Chicago, Ill. | 
Please send me your big free Opportunity Book and all the 
facts about Coyne training. 


NAME 


Learn by pre-tested Training 


RADIO 2 


cols offer 

d to fit your 

You can master Radio, 
ind and allied trades by 
e plan. Actual shop 

; also complete 

ot give up your 
employment and income. A 
plan to fit your needs. 


FR E LITERATURE 


ains National i plan 
Radio, all branches, Sour 


This interesting 


s if you car 


ems, Broad 
literature 


“NATIONAL SCHOOLS 
0s Glgeles (EST.1905) 


Request for FULL DETAILS 


NATIONAL SCHOOLS, Dept. 12 PSR 
4000 S. Figueroa St., Los Angeles, Calif. 


NAME. Age. 


Send your name on penny pos! ‘once! 
FR Novwbligation eae ADDRESS 
NELSON CO. 
M-201 Manhattan Bldg. Chicago CITY. 
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Classified Section 


CLASSIFIED RATE—35c a word per For FEBRUARY INSERTION copy and remit- 
insertion. Smallest Ad 10 words. tance must be in this office November 21st 
(January issue closed October 23rd) 
POPULAR SCIENCE MONTHLY — 353 Fourth Avenue — NEW YORK, N. Y 
ADVERTISING MAGNETIC, Sponge draws dirt from 
LEARN Advertising at home. "Easy prac- Coming. uaee Uke. brush. Bayes: ory, 
tical plan. No’ text books.” Gormon cleaning. ‘Slick discovery. Samples sent 
gehool education sufficient. “Interesting GET YOUR SHARE ee ee ee 
oklet_and requirements free. Page- 
Davis School of Advertising, 3601 Mich- BIG Money {aking orders; shirts, tes, 
igan Avenue, Dept. 1749, Chicago. OF THIS BUSINESS hosiery, underwear, pants, jackets, rain= 
INCREASE your sales through agents, als, uniforms, ‘etc. Bales. equipment: 
mail-order, stores. Newspaper. | maga~ M 1 dal casi ee ee Tie Cone. Nimrod, 
zine, mailing-list rateguide stam More than 3,000,000 potential cash incoln, Chicago. 


cago Advertising Agency, 20-PS) West 


Jackson, Chicago. 

ADVERTISE: 24 words. 350 newspapers 
$10.00. Lists free. Midwest Advertis- 

ing Agency, Columbus, Ohio. 

ADVERTISE; newspapers. magazines, pe- 
Tiodicals, lists free. Fidelity Advertis- 

ers, 3838-K Washington, Chicago. 

PEN Drawings, Lettering, Advertising 

y. Expert; inexpensive! Bishon 

Service, Basye, Virginia. 

ADVERTISE: 24 words, 149 newspapers 
$6.50, Lists free. Advertising Bureau, 

4515-P Cottage Grove, Chicago. 

ADVERTISE. Sell by mail. Write: Good- 
Hy Agency, 628 Montgomery, San Fran- 

cisco. 


AGENTS WANTED 


rate one of our Silver Fleet service 
trucks. Facts free. World’s Products Co., 
Dept. 83-M, Spencer, Ind. 
SALESMAN, with money worries, calling 
on gasoline filling stations can take our 
fast $2.00 seller and sell it on first call 
to almost every station operator. Helps 
cut your traveling costs. Item returns 
cost to purchaser within few months. 
Choice territory open—write! National 
Bales @ Co., Chelsea Trust Bldg., Atlantic 
uty, 


SELL Business Stationery $2.65 thousand, 
business cards, book matches, adverti: 

ing gummed tape, paper towels. 

rant necessities, les-books, offi 

piles, pricing sets, advertising specialties 
“%@ commission. Free premiu deal: 

Bales portfolio free. Willens. 2130 Gladys, 

Dept. PB, Chicago. 


RAWLEIGH Men make good money. Sup- 

ply everyday household necessities to 
Rawleigh routes of 800 family users. Am- 
bitious men can make good earnings at 
start. We furnish everything but the car. 
Write today. Rawleigh’s, Dept. L-A-PSt 
Freeport, Ill. 
SENSATIONAL Sellers. Electric Razor 
. _Photoprinter $1.00; Candidtype 
Camera $2.00; Greeting: Christmas Cards 
100 $1.00; 3 gift boxes 25E, $1.00; comics; 
novelties; blades; notions. Sample. pric 
lists 10c, Easterncity Sales, 36-We Ran- 
dolph, Chicago. 

SELL auction, bankrupt clothing bar- 
gains from home, store or auto. 
rience unnecessary. Shoes _15¢c_ pair. 
len's, boys’ suits, overcoats 75c. Dresses 


iS) 


25c. Wholesale catalog free. Bargains 
galore. Superior Jobbing, 1250-MR Jef- 
erson, Chicago. 


customers read Popular Science 
every month. 


Popular Science Classified places 
this huge, rich market w 


hin your 
word, 


y reach. At only 35¢ 
the cost is amazingly low. 


If you want MORE inquiries— 


MORE sales, more profit, come from use 
of white space as shown here. Yet the 
added cost is small. For details, drop a 
jteard to Classified Ad. Mgr., h 
‘loor, 353 Fourth Ave., New York, N. Y. 


AGENTS: Men, women, excellent oppor- 

funty. Three fast selling products, 
every house a buyer. Free particulars. 
Hamilton Products, 124 Andrews St., 
Massena, N. Y. 


easier, quicker SALES—mail your 
ad, with remittance, NOW. 


O. K. Kelly, Classified Adv. Mgr. 
353 Fourth Avenue, 
New York, N. Y. 


MAN wanted; reliable and capable of 

handling small, good-pay business from 
home in spare time. Deliver and collect 
orders for food products. We furnish 
everything you need. Write quick. Zanol, 
6123| Monmouth, Cincinnati, Ohio. 


$3.1 000 PROFIT ia six months by Foster. 
Over $6,000 in one year by Felton. 
Over $30.00 daily for 90 days by D.F.F. 
All selling our special tool set to garages. 
Hxolusive territory. Mesco, Beaver City, 
jebr. 


LOCAL Agents wanted to wear and dem- 

onstrate suits to friends. No canvassers. 
Up to in a day easy. Experience un- 
Disensaty. peluenee Sexonarea Fitts equip- 
ment, actual samples Progress Tai- 
loring, Dept. A-221, 500" ‘Throop. Chicago. 


PUSH-BUTTON controlled gas tank lock. 
No keys —electrically operated from 
dashboard. Fully guaranteed. Now used 
as standard accessory by Graham. Coun- 
ty franchises ee Snap-Up Gas Cap 
Co., Ashland, 
AMAZING Tavention takes off fat like 
eon aetee your sralst, hips, etc. 
eel pep) up 's_ fun. fomen_ go 
wild about our double action Tu-Way 
Massager. Edward W. Arnold Co,, Lo- 
gansport, Ind. 


AGENTS! Men's suits $1.53, pants 316 
Dresses 15c, ladies’ coats $1.10. Other 
bargains. Catalog free. Roosevelt Morear 
tile, 566-BG Roosevelt Road, Chicago. 
300% % PROFIT selling Gold Leaf letters 
high grade letters 


for store windows; 
1tgc each, Free samples. Metallic Co., 437 
North Clark, Chicago. 
FREE sample—amazing cleaner; sells 
verns, everywhere. pit pro: ‘ofit 
er. Besco, 5009-X, Irving 


Park, Chicago. 


BIG money applying initials on automo- 

biles. Write for particulars and free sam- 
ples. Aumerican, Letter Company, Dept. 47, 
Dunellen, J. 


SonNEaS Y proposition resilvering mirrors, 

autoparts, reflectors, making chipped 
glass signs. Write, Sprinkle, Plater, 910, 
Marion, Ind. 


BRUSH Salesmen: 200 items, brushes, 

mops. Marvelous pinenstis brush, ex- 
cels vacuum cleaner. Big profits, Neway 
Brush Works, Hartford, 


500‘, PROFIT. Gold and Silver colored 
ate letters. Offices—Stores. Large 
lc. Free samples. Modernistic, 
7S000 Lincoln Ave., Chicago. 


SALTED Peanuts in Shell! Patent and 
$1.00 grew $75,000! Originator retired. 

Work home! Few wanted. Treatise-V, 

BX1240, San Bernardino, Calif. 


205 MONEYMAKING opportunities. Start 
own business. Home, office, etc. Par- 

ticulars free. Stamford, 3762-m Broad- 

way, New York. 

FOUR hand solitaire bridge game made 
of metal, 50c; retail price, $1.50. Gold 

shield Products, Dept. S-350 Greenwich 
St. New York. 


BEAUTIFUL Bird pictures handmade with 
genuine feathers. Sell on sight! ares 


profits! Free particulars. Samples 10c 
itamps. toca IN, Apartado 1176. Mex- 
ico City. 

itomo- 


bat money applying initials on 

biles. Easiest thing today. Free samples. 
Also, sideline salesmen for short order De- 
calcomania name plates. ‘‘Ralco,” 1305 
Washington, Boston, Mass. 


AT home, your own manufacturing busi- 

ness, making popular $1.00 novelties. 
Cost you 3c to 15c. Everything supplied. 
Write So-Lo Works, Dept. S-824, Cin- 
cinnati, Ohio. 


WEAR Fine hose I send without cost with 
outfit while taking orders for amazing 
new hosiery. Replacement guaranteed 
against holes, snags, and runs. Rus! 
name and hose size. Wilknit, Desk 80, 
Greenfield. Ohio. 
5007 PROFIT selling new “20-in-1" 
kitchen utensil. Retails 25c._ Costs you 
$1.00 a dozen or $7.20 a gross. Sample i0c. 
New Method Co., PSM-84. Bradford, Pa. 


AGENTS: Opportunity make money; book 
containing 127 successful business plans; 
home-office; send for free introductory 

booklet, Elite Co., 214-A Grand St., New 
orl 


AFTERNOONS free! Work home. $50,000 
made (exceptional —full time). Also 

War-time business plan! Expect surprise! 

National -A.. BK1240, ‘San Bernardino, 
alif. 


SUCCEED with your products. Make-sell. 
Formulas. Accurate analyses. Catalog 
free. P. Thaxly Company, Washington, D.C. 


50 


ATLAS Window Sign letters. Large sizes 
penny each. Get beautiful samples. At- 
las, 7941-K Halsted, Chicago. 


Please mention Poputar SciENCE MONTHLY when writing to advertisers. 


NEW — Different —Gas station “Service 

meal Knipp Specialty, Long Beach, 
calif. 

SELL Comic Post Cards. Send $1.00 for 
a hynared prepaid. Henry Kost, Liberty, 


BEnakTORAG device cuts. trims own 
hair, Also formulas, Plaza Labora- 

tories, G-1561 North Clark, Chicago. 

BIG sparetime profits taking subscrip- 
tions. All magazines. Pines, S-583 

Monroe, Brooklyn, Ze 

SELL Charlie McCarthy clocks and carded 
merchandise. Dixie Supply, Rosslyn, Va. 


AMERICAN POLICE JIU JITSU 


36_ KNOCKOUT Blows without use of 
fists by internationally famous Jiu Jitsu 
instructor. Jorgensen, 


nd_ 25c. le 
632_Maritime_Bldg.. “seatile, Wash 
ANTIQUES, RELICS 
INDIAN GOODS 

INDIAN relics, Confederate bills, 

gems, crystals, minerals, curios; 
log 52 illustrations 5c. 100 ‘ancient arrow- 
heads $3.00._ Tomahawk head 50c, 
Daniel, Hot Springs, Ark. 


POPULAR SCIENCE 


100 GOOD genuine Indian arrowheads, 
$500. Catalog. George Holder, Glen- 

wood, Ark, 

SWORDS, Rapiers, Daggers, Pistols. Cat- 
alog 10c. Robert Abels, 86012 Lexing- 

ton Avenue, New ‘york 


AUTHORS’ SERVICE 


SHORT stories revised, typewritten, 
marketed. Hursh, Box S-1013, Harris- 
burg, Penna. 


AUTOMOBILES 
AUTOMOBILE Mechanics who want busi- 


samples and details of nationally dis- 
tributed Self-locking Triple- X Piston 
Rings. Eliminate re-boring. Guaranteed 
life of car. Franchise Valuable. Some 
territories open. Triple-X Co., 3801 5S. 
Racine, Desk C, Chicago. 
MIDGET Racecars, sportcars, motorscoot- 
ers. New bargain lists—over 130 used 
motors, midgets, parts—20c. Catalog new 
kits, parts, plans, 10c, Circulars on re- 
quest. Bhipps Midgets, Box 543-K, Zanes- 
ville, Ohio. 


ELECTROPLATING. Motor Generators or 


belt drive, attractively priced. Easy 
terms, trial. Hobart Platers, Box P-1291, 
Troy, Ohio. 


BLUEPRINTS AND PLANS 
7000 AMAZING Novelties, 604 page cata- 


log, 3c. Johnson Smith, Dept. 349, 
Detroit. 
BLUEPRINTS, from your tracings, 5c 


square foot. Emil Ermert, Ashland, Pa, 
BOATS, OUTBOARD MOTORS, ETC. 
MARINE Power. Easily convert any Ford 


Ki 

(coin). Osmithson, 3648-P Lawrence St., 

Philadelphia, Pa. 

OUTBOARD Motors. Used and Rebulits. 
Save money. Used parts. Bargain list 

free. Crandall-Hicks, 955 Commonwealth, 

Boston, Mass. 

EASY Built Kayaks—outboards. Complete 
kits. Twenty models. Catalogue, Kayak 

Boat, 154-A East 129th, New York. 

SEE our ad on Page 245. Cleveland Boat 
Blueprint Co. 


MIDGET racers, two-passenger autos. 
Midget. motorcycles, Motorscooters, Bi- 
gycles. Motors, wheels, parts, plans.’ New 
Handbook catalog, 90° illustrations, 20c. 
Midwest, Box 1959-Q, Chicago. 


AU' UPPLIES & EQUIPME 


NEW Principle Gas-Saver, Fits all ca 

one minute installation. Up to 8 mi 
more per gallon! $1. Limited offer. 
Downer Sales, 3421 North Newhall, Mil- 
waukee, Wis. 


KAYAK _ Blueprints—Illustrated catalogue 
0c. Viking Canoe Co., Merrick, N.Y: 


BODY-BUILDL 
EXERCISE equipment, 


courses. Special 


offers! Free booklet. Good Barbell Co., 
Dept. 6, Reading, Pa. 
BOOKS, MAGAZINE: NOVELTIES 
BOUGHT & s+ D 
SNAPPY Novelties; photos, Docks: catalog 
10c. 50 peppy comic cards . Real- 


$1. a 
(708), Los An- 


BARGAINS. Compressors, welders, bat- | Value Sales, 815-S, Hill, 

tery chargers, car washers, attractively | Seles._Calif. 

priced, Terms, ‘Trial. Write for bar- | SNAPPY photos, books. novelties. Cata- 

ain list. Hobart Automotive Supply, log 10c. G. Specialties, Dept. M, 

jox P-1294, Troy, Ohio. Carnegie, Pa. _ coe 

FUEL oil conversions—For automotive, | BIG sparetime profits taking subscrip- 

marine engines. Write for free litera- tions. All magazines. Pines, J-583 

ture. Houston & Logan, 2112 Addison, | Monroe, Brooklyn, N.Y. 

Berkeley, Californii FREE Magic Age Indicator. Mailmart, 
27, Grand Central, ‘New York, 


AVIAT! 


LEARN Aviation at Lincoln! Exceptional 
pmiployment opportunities now in Avia- 
tion. more Lincoln School Graduates 
step into good-pay positions! This Lin- 
coln Government Approved School of Avia- 
tion would like to prepare you for im- 
mediate employment as pilot or Airplane 
and engine mechanic or as Aeronautical 
Engineer. We assist graduates in locat- 
ing positions. Part-time employment for 
Boscs and room while in training. Write 
for complete information. Lincoln 
atplane & Flying School, 2102 Aircraft 

Bul ding, Lincoln, Nebr. 

AVIATION’S Pocket sized Encyclopedia 
with over 600 questions and answers, 
hotos of oldest, most recent, smallest, 
largest. planes! ‘Written by ‘nationally 

famous instructor and pilot only 10c coin! 

Leonard Schrader, Nauvoo, 


IDENTIFY Yourself with ‘Aviation! Send 
thin dime for huge New illustrated 
catalog listing 1308 exclusive personal 
aviation items, jewelry, gadgets. etc. at 
attractive prices. Send dime Today to 
Karl Ort, Dept. 41, York, Pa. 


100 AIRPLANES eee uD, Terms, motors, 

ecackups. for complete ca’ 

alot ue. Used ‘Sirerait Directory, Athens, 
fo. 


AVIATION Apprentices: Airminded Young 
Men interested in training for entering 
Aviation as Apprentices see ad on page 38. 


JUST Out—Practical Course in Flying, 29 
chapters, illustrated, complete. Only 
$1.00. Aircraft Directory, Athens, Ohio. 


PROPELLERS for airplanes, sleds. Ice- 
sled blueprints, supplies. Catalog aine. 
Lorenzen Propeller Co., Niles, Mich 


LEARN to fly free. Folder, dime. 
meyer, Box 391B, Hempstead, N. Y. 


BATTERIES, GENERATORS, ETC. 


EDISON storage batteries for lighting and 

power. Non-acid. Odorless. Fifteen year 
life. Five year unconditional guarantees. 
Reasonably priced. Tremendous savings 
in battery and light plant combinations. 
Free illustrated literature. See-Jay Co., 87 
Sterling Ave., Yonkers, N.Y. 


EDISON lifetime storage batteries for 
light and power. Eliminate acid bat- 
tery diseases. Long guarantee. All kinds 
rebuilt generating plants, motors, and 
miscellaneous articles at bargain prices. 
Free interesting literature. W. Hawley 
Smith Company, Croton Falls, N. Y. 


Oh- 
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AMAZING, curious novelty with catalogue 


10c._ Walnut Specialty, Evere! Mass, 
BUILD IT YOURSELF 


BUILD your own machine tools. Castings 

and Blue Prints at nominal cost, Send 
10c for 2 color 28 page catalog. 12 com- 
plete metal-' woreine projects and 34 
prints, € wood-working projects 
and 23 prints, sh. 00. Lewis Machine Tool 


IF you have some spare room where you 

can do light work, we can offer you a 
Profitable proposition casting Xmas Goods, 
5 and 10c¢ novelties, ashtrays, toy autos, 
etc. for firm of many years standing. No 
experience necessary as we furnish full 
instructions with moulds. A rare oppor- 
tunity to devote spare or full time to 
profitable work. For details write: Metal 
Cast| Products Co., pepe 1696 Boston 
Road, New York City. 


WAR and oil. War equipment must have 

oil in exceedingly large quantities. You 
should know how to save and make 
money concerning oil at this time. We 
show you how to cash in; legitimate. 
Send 25c coin. This is for You and You. 
Royal Keystone Enterprise, Box 19: 
Berryville, Ark, 


WANT more sales? Quicker sales? 


White space, as used here, 

tention, Steps up the pulling power of 
your ad. Yet the added cost is small. For 
Getails, “write Classified Ad, Mer., 11th 
Floor, 353 Fourth Ave., New York, N. Y. 


COLOR Concrete with chemicals. Stucco- 
rock. Cement Artistry. Wishing-wells. 
Spin concrete pottery. Benches. Miniature 
castles, water-mills. Cold-glaze, water- 
paints, marbling. Sample 10c. Hollywood 
CementCraft, 8530 Wonderland, Holly~ 
wood, Calif. 


WE help start you in business, furnishing 
Outfits and Instruction, operating ‘‘Spe- 

cialty Candy Factory” home, Men-wom- 

en, opportunity to earn Fao8 steady in- 

come, all or spare time. (Our 31st_year.) 

Booklet free. Ragsdale Candies, 

14, East Orange, N. J. 


REAL Estate foundation of wealth, Start 
own office. Learn how thru home 
study prepared by twelve actual leaders, 
Complete course Twenty Six lessons only 
$10.00. Morrison School Real Estate, 100 
No. LaSalle St., Dept. 8, Chicago 


START your own business—not * 
day’’ but Now! Your time is biggest 
investment. Not a “get ~ rich - quick’? 
scheme, nor commission selling—but a 
solid business. Be independent. Write 
Hilger Co., St. Cloud, Minn. 
WANTED. Factory representatives, for 
complete Turkish bath outfit for home 
use. Light, streamlined, compact. Retails 
$9.95. Write today for’ our proven sales 
plan. Perspir-ator Mfg. Co., Toledo, Ohio. 
M. M. Earned $267, three weeks, raisin| 
mushrooms in cellar! Exceptional, bu 
your cellar, shed perhaps suitable. We 


attracts at- 


Drawer 


Co., Dept. S-12G, 1000 Alhambra Ave., | buy crops. Book free. United, 3848 Lin- 
Los’ Angeles. coln Ave., Dept. 122, Chicago. 
64 PAGE book giving plans, details, con- | NEGLECTED—therefore promising busi- 


struction of motor driven Midget Racers 
built from, junk yard parts, 3 other 
midgets and bicycle motor, 25c. Plans for 
one and two pascnece fiying plane, 25c. 
604 page catalog of novelties, 3c. John- 
son Smith, Dept. 349-A, Detroit. 


BUILD Power Scooters, midget cars. We 


supply tires, wheels, motors. Lowest 
prices. Send 10c for plans. etc. Bild-Ur- 
Own Devices, 5240 Lake. Chicago. 


MOTORSCOOTERS. Midget Cars! Easily 
built. Complete plans and literature on 

wheels, tires, motors, etc., 10c. Hon- 

saker, Masontown, Pa. 

BURGLAR alarm. Wire your home: ga- 
rage; gas-station. Lewis Supply, Man- 

lius, New_York. 


ness, Silver plating—resilvering. Com- 
lete ' muil — local business procedure, 
formulas. Start immediat 25c. 
Riegel, Kintnersville, Pa. 


$610 MADE Mr. S. growing mushrooms. 

Cellar, shed. Spare time. We buy 35¢ 
Ib. 40 page book free, world's largest 
company. Mushrooms, Dept. 734, 2019 
Second, Seattle, Wash. 


SUCCEED with your products. Make-sell. 


Formulas. Accurate analyses. Catalog 
fee. P, Thaxly Company, Washington, 


GOOD Paying business. plating auto parts, 
reflectors, bicycles, bath fixtures, mirrors 


by late method. Free particulars and 


ATTACH power to lawnmowers. We fur- 
nish part Lonmopower, 345 North 
Crawfor Chicag 


PLASTEX industries offer industrious men 

an opportunity to start a business of 
their own, manufacturing art goods, nov- 
elties and utility products in Plastic and 
marble imitation. 12c material makes reg- 
ular 10¢ store sellers, Rubber moulds fur- 


ment brings big returns. Big X-Mas 
Orders now being plac by us with 
manufacturers. Ambitious men have 


chance for real prosperity. Plastex In- 
dustries, Dept. S., 1085 Washington Ave., 
New York, N.Y. 


FORDS Portable Hammermill operators 

make regular weekly net earnings, $50, 
$75, $100 and more. Fords’ exclusive Mo- 
lasses Impregnator gives operators big 
competitive advantage. Equipment may 
be purchased 25% down, balance from 
earnings. Write for particulars about this 
safe, sure, profitable year-round busi- 
ness. Myers Sherman Company, 1429 12th, 
Streator, Il. 


Please mention Porutar ScteNce Montuty when writing to advertisers. 


proofs. Gunmetal Co., Ave. E, Decatur, Ill. 
YOU, too, can have your own profitable, 

lifetime business. Operate a Gottection: 
Credit Bureau. Capital unnecessary. Free 
literature. Cole Associates, Syracuse, N. Y. 
New coin operated amusement 

game. Large income operating ‘‘route.” 
Small investment. Details free. Robbin 5 
1141S DeKalb Ave., Brooklyn, N. 


SALTED Peanuts in Shell! Pant and 
$1.00 grew $75,000! Originator retired. 
Work home! Few wanted. Treatise-R, 


BX1240, San_ Bernardino, Calif. 
MONEYMAKERS! Barbecued frankfurters 
formula (dime). Sensational ‘‘Holland- 
Inn’’ hamburger __ proposition arteluged: 
Davis, Box 1484-SP, Clarksburg, W. Va. 
FASCINATING Business or hobby. Learn 
electric arc welding at home. Free par- 
ticulars. Welders ‘Instruction Service, 
Wapakoneta, Ohio. 
BELTS, WENGE make *m and make 
money. Dandy gifts. Sampie 
belt 25c. ares g beater, 400 Joseph Ave., 
Rochester, N. 
MAKE_door = from junk tires. Kow- 
ell, 5372 St. Clair, Detroit. 
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205 WAYS. Start own moneymaking 
business. Select line not overcrowded. 

Particulars free. Stamford, 3762-n Broad- 

way, New York. 

BIG Profits making brick Chili and Ta- 
males. Wholesale—Retail. Guaranteed 

commercial formulas, Both $. 

Hughes, 94 Hurst, Ventura, Calif. 


ACCOUNT Collecting. Good income; auick 
results, Folder free, National Collec- 

tors Association, Science Bldg., Newark, 
0. 


AFTERNOONS free! Work home. $50,000 


ENLARGER $1.59. Enlarges eight times 

size of small negatives. Guaranteed. 
Paramount Sales Company, 89 Dudley 
St., Boston, Mass. 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 


LEARN Cartooning, lettering, etc. Free 
information, eaeey, Art, 1799 E. 100th, 

Cleveland, Ohi 

CARTOONING, aaa, Exclusive Unit 
System. Hollywood-Canton Cartooning 

School, Canton, Ohio. 


made (exceptional—full time). Also | LETTERING Patterns, free literature, 
War-time business plan! Expect surprise! Sample alphabet 5c.’ Display Letters, 
National, BX1240, San Bernardino, Calif. | Box 28, Ft. Hamilton, Brooklyn, N. Y- 
CAPITAL Seekers. Put your project be- | LIKE to draw? Earn steady income 


fore 260 Key-Men. Cost trifling. De- 
tails free. Amster Leonard, Fox Theater 
Bldg., Detroit, Mic 
127 WAYS to make money, in home or 
office, business of your own. Full par- 
ticulars free. Elite Co. 2l4-A Grand 
St., New York. 


copying and duplicating cartoons for 
advertisers. Adservice, Argyle, Wis. 
BOOKS 100 large art figures. studies, 

poses $1.00. Western Sales, 708-C Hill- 
street Bldg., Los Angeles, Calif. 


CHALK TALK STUNTS 


SELL by mail! Books, novelties! Bargains! 
Big profits. Particulars free. C. Elfco, 

438, North Wells, Chicago. 

INVENTION Finance | Magazine, 80-N 
Wall Street, New York. For’ inven- 

tors. Free particulars. 

HOW and where to obtain capital. Par- 
ticulars free. Star Service, Wapako- 

neta, Ohio. 

RUBBER molds. Make yourself, Formulas, 

qinsttuctions 25c. Kenukon, Park Ridge, 


BE your own boss! 950 brings valuable 
booklet. of opportunities. Circular for 
stamp. Otto, Box 864, Sequim, Wash. 


HANDY men. Earn money home operat 
ing Community “Fix-It'’ Shop, Staf- 

ford, Makanda, Ill. 

MAKE more money! ‘‘Prosperity’’ shows 
how. Now 64 pages. Sample dime. C. 

Sizemore, 4917N Kostner, Chicago. 

PROFITABLE Business. _ Business. Sta- 
tionery 50% prone: Garfield Art Studio, 

Crown Point, 

SIGNS and Showcards paaily painted with 
letter patterns. Write for free sample. 

John Rahn, G1330 Central Ave., Chicago. 


FASCINATING, profitable ‘‘Fixit!’ Service 
caent Houlgate, Station C, Pasadena, 
Ji! 


HERE to buy at lowest wholesale prices. 
WHiormation’ free. Yorena, Box M-312, 
Bayonne, N. J. 


CASH newspaper clippings Petals stamp. 
Galvin, 207 E. 84, N. 


CAMERAS, PHOTO ST SRTIES 


DEVELOP Pictures the easy way! New 
book ‘Modern Developing Methods’’ 
helps beginners make first pictures, good 
pictures; shows advanced photographers 
new and better methods. 96 pages of 
latest information on how to develop 

superior prints and fine grain negatives. 

Sclentifically accurate, yet easy to under- 
sande Illustrations by famous photogra- 
hers, The biggest value in money saving 
Facts ever offered. Only 50 cents! Send 
coin, stamps or Money Order for your 
copy now! The Edwal Laboratories, Inc., 
Dept. 12PS, 732 Federal St., Chicago, Ill. 


MAKE money in photography. Learn 

quickly at home. Easy plan. Previous 
experience unnecessary. Common school 
education sufficient. Interesting booklet 
and requirements free. American School 
of Photography, 3601 Michigan Ave., 
Dept. 1749, Chicago. 


FROM the great stocks of Bass, you can 
buy any camera, lens, at bargain prices. 
Write. All cameras carry 14-day money- 
baal ruarantee. 30 years of leadership. 
lamera Company, Dept. SP, 179 W. 
Madison St., Chicago, Ill. 
ALL risk camera insurance protects your 
equipment completely. Why take un- 
necessary chances! Covers loss or dam- 
age. Write R. L. Muckley & Co., Tribune 
‘ower, Chicago, Ill. 


HOW to Chalk Talk. Complete instruc- 
tion in this fascinating form of enter- 
tainment, by a famous professional. 
Shows how to draw trick pictures, ar- 
range a program. 52 original illustrations 
showing how pictures are started and 
completed—all sure-fire hits. Includes 
humorous talk for delivery while drawing. 
Postpaid, $1.00. T. S. Denison 0. 
203 N. Wabash, Dept. 33, Chicago, Ili: 
100 STUNTS patter, 812”x11" book com- 
plete $1.00. Comic Art Service, 510 
North Dearborn, Chicago. 
LAUGH producing program, $1.00. Illus- 
trated catalog 10c. Cartoonist Balda, 
Oshkosh, Wisc. 


CHARTERS 


DELAWARE charters; complete service 
$35.00. Submitted forms. Chas. G. 
Guyer, Inc., Wilmington, Del. 


CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
experimental Jaboratories. Complete sup- 
ply service for students taking corre- 
spondence school chemistry courses. Send 
32. postage for free 44 page catalog. Dept. 
iological Supply 9 1176 Mt. 

Hope Aven, Rochester, N. 


ists. Wollensak microscopes and supplies, 
scientific books at big discount. J.C. Winn, 
Dept. JC-12, 124 West 23 Street, N. Y. C. 


HANDBOOK for Chemical Experimenters, 
illustrated, hundreds of experiments, 
postpaid 50c. Experiment booklet, 15c. 
Chemical catalog, 5c, Reading Scientific 
Company, Reading, Penna. 
FREE monthly notices of our chemical 
laboratory equipment. 
scientific laboratory at low cost. 
tific Laboratories, Room 1027, 1133 Broad- 
way, New York. 
‘SCIENCE And Experiment! magazine 
free monthly to members! Prizes, ap- 
paratus, books! Send 3c for magazine. 
4931-MN_ Hamlin, Chicago. 
FREE chemistry catalog. Supplies at 5c. 
Equip complete laboratory. Send 3c for 
Fosiace. Kemkit Scientific Corporation, 
97B Bridge Street, Brooklyn, N. Y. 
SPECTROSCOPE for quick chemical anal- 
oa $2.50, McCutting Sons, Campbell, 
alif. 


CHEMISTS. Chemical questions _an- 
swered $.25. Formulas, analyses. Lew- 
itsky, 26 Erwin Place, New Britain, Conn, 


DOGS, BIRDS, PETS 


LIVING Xmas Gifts are finest—Saint 
Bernard puppies! Dime brings photo- 
graphic prospectus. Royal Kennels, Chazy, 


POPULAR Bostons! Easy, monthly pay- 
ments! (Circulars, dime), ‘‘Sentree’s,’”” 
Royal Oak, Michigan. 


EDUCATIONAL & INSTRUCTION. 


Niagara’ Falls, 

Hawaii—and_ = hun- 
ideal Christmas gift. 
Scientific bakelite instrument with mag- 
nifying viewer, roll of pictures, instruc- 
tuons—complete, $1.00 postpaid. Satisfac- 
tion guaranteed or money _ refunded, 
American Lens Company, 148 North 
Mayfield, Chicago. 


YOUR ad in these columns will stick out, 
get more attention, if. 


Mgr., 11th Floor, 


fied Ad. 353 Fourth 
Ave., New York, N. ¥. 


Wear for pewapanets. Gain sgnaure. 

food ind perhaps fame. 1 time 
or etre cing yRart Ume). Hundreds of 
stories, icles, i re needed in evel 
issue. We successfull, ach you by malt, 
45 years newspaper experience; plenty of 
contacts for placing graduates. The Mill- 
ers, Dept. 12, Bakersfield, Calif. 


CORRESPONDENCE courses and educa- 
tional books, slightly used. Sold. Rented. 
Exchanged. All subjects. Satisfaction guar- 
anteed. Cash paid for used courses. Com- 
pie details fad pereain catale free. 
end name, Nelson. jompany, M-203 Man- 
hattan Building, Chicago. 


MEN wanted. Auto-Diesel Mechanics. We 

pay your railroad fare to Nashville. Let 
us train you to an expert mechanic 
and help you 7 a good job. The cost to 
you is small. For free booklet write Nash- 
ville Auto-Diesel School, Dept. 269, Nash- 


ville, Tenn. 
REAL Jobs Span Equip yourself by iearne 
ing Auto-Diesel quickly! Real’ op; 


tunity for real job—write nearest scl ool 
soe low tuition rates. Information Free, 

Dept. D-3. McSweeney, Detroit, Mich, or 
Kansas City, Mo. 


HYPNOTISM. Brings pore: and magnetic 

personality. Practical course used in Eu- 
rope's leading hospitals, now 120. Com- 
plete. If interested send self addressed 
envelope for details. Gorgon Pough, Box 
253, East Paterson, 


AIR Sendltentayeiesoie Refrigeration. 

Rapid growth creates big demand for 
trained men. Earn up to $35-50 weekly. 
Write for Free facts. Utilities Engineer- 
ing Institute, 404 North Wells, Dept. 392, 
Chicago. 


USED Correspendence Courses and educa- 
tional books seld or rented. Inexpensive. 
Money-back guarantee. Write for free cat- 
slog listing 4000 gains. (Courses 
bought). Lee Mountain, Pisgah, Ala. 
PLAY the piano by ear. You don't have 
to read a note. My easy method shows 
you how. Only $1.00. Send for free lit- 
erature: Forster, 858 Culver, Rochester, 


HOME-STUDY Chemistry Courses (slight- 

ly soiled) at fraction of original price. 
Particulars free. Lewes, 128 E. 23rd, 
New_York. 


CRUCIBLE amateur chemical maga- 
zine; Sample copy 10c. Crucible, Box 

294, Jamaica, N.Y. 

FREE catalogue. Chemistry, 
biology, microscopes, telescopes. 

Laboratories, Evanston, Ill. 
CHEMICALS in 5c quantities. Catalog 5c. 
Fleischer’s Laboratories, Everett, Mass. 


DETECTIVES 


mineralogy, 
Tracey 


CAMERA Repairing. Bellows made to or- 

der, shutters repaired. Bellows made to 
fit, all standard cameras! United Cam- 
era Co., Inc., B-1515 Belmont, Chicago. 


SPEED-O-COPY groundglass focusing at- 

tachment for Leica and Contax. nd 
for literature. D. Paul Shull, Dept. PS12, 
240 S. Union, Los Angeles. 


BECOME practical scientific investigator. 

Modern, illustrated course. Thorough 
training by former agent U.S. secret _serv- 
ice. Particulars free. International Secret 
Service Institute, PS 119, Hoboken, N. J. 


MEN-Women. Get U. S. Government 

jobs. $105-$175 month. Try next ex- 
aminations. Particulars "free, Franklin 
Institute, Dept. S43, Rochester. N. = 
BE funny. _Make money. Learn 


gag 

writing. Stamp _ brini information. 

Don Ulsh Studios, 443 ightwood, Chi- 
cago. 


CLAIM Adjusting. Excellent pay. In- 
vestigate tragic scoldents,. fire: 
fraudulent craimants. Burns School 
stone Building, Pittsburgh, Pa. 
DRAFTING jobs often pay sine 00-$500.00 
month. Qualify, now. Details free. 
Write Monroe Institute, PS-12, Alton, II]. 


BE a Detective. Free particulars. Metro- 
politan Detective System, 4127-P West- 
minster, St. Louis, Mo. 


ELECTRICAL Course $9.95. Experimen: 
tal outfit included. Radcliffe’s, 1015 
High, Petersburg, Virginia. 


20% TO 40% discount on films, paper, still 
or movie cameras. Write: Paramount 
Co., 327-PS, East 92nd St. New York. 


Please mention PopuLaR 
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‘Opportunity. to 
Free detective 
Bristol, Ind. 


BECOME a detective. 
earn while I ening 
particulars. Raymond Stults, 


Science MontuLy when writing to advertisers. 


INVENTIVE minded can become _inde- 
pendent. Explanation free! D. Higbee, 
Cantil, Calif. 


POPULAR SCIENCE 


ELECTRICAL SUPPLIES & EQUIP. | 


ELECTRO-SCRIBE: Electric pencil writes: 
engraves all metals $1.00. Health Lam 
Dual Ray—Ultra Violet—Infra red. Pro- 
motes Sun-Tan-Vitamin “D", Automatic 
—AC-DC current, $3.90. Details. Beyer 
Mfg. Co., 4515-C Cottage Grove, Chicago. 
ALTERNATING Current bargains. 12 
horse, 1750 speed, motors 
$12.90. Repulsion induction, 3450 speed 
$10.50, 500 watt generators $22.50, 2000 
watt $75.00. Others. Electrical Surplus 
Company, 1885 Milwaukee, Chicago. 
BARGAINS. Arc welders, also motor gen- 
erators, Write for new bargain ‘list 
telling needs. Hobart Bros., Box P-1295, 
Troy, Ohio. 
MAGNET. (Alnico Wonder dloy) lifts 50 
mes own weight. $1. Advance, 
ssl PS10, Minneapolis, Minn 


ENGINES, MOTORS, ETC 
BARGAIN? HP. motors, 60 cycle. 1 phase, 
110 volt, 3600 r.p z “m, like new, guaranteed, 
$8.35, Send check t6 Erie Bleetric Motor 

Co. 120 Church St.. Buffalo, N.Y. 


WE locate buyers meritorious patented. 
unpatented inventions. If will sell, re 
ply immediately. Descriptive booklet free. 
Invention Reporter, 3A-11236 So, Fair- 
field, Chicago. 
HAVE you a sound, practical invention for 
sale, patented or unpatented? If s: 
write Chartered Institute of American In- 
ventors, Dept. 3-A, Washington, D. C. 
INVENTORS: State lowest price for your 
invention. and send details at once to 
Adam Fisher Company, 183 Enright, St. 
ouis, 


FORM LANS, ETC. 
ANALYSIS. Research. Newest guaran- 


teed formulas. Biggest catalog free. 
Nominal prices. Gibson _ Laboratory, 
Chemists, FA-1142 Sunnyside, Chicago. 


MONEYMAKING Formulas. Easy to pre- 
pare. Good profit. List of 25 formulas 
with moneyback guarantee, $2.00. Eugene 
Sousa, 61 Union Street, Nantucket, Mass. 
THAXLY Formulas for perfect products. 
Accurate analyses. Catalog free. P. 
Thaxly Company, Washington, D. C. 


RELIABLE Motor Wii be ks. Les- 

sons, connecting diagrams, winding 
data. Introductory data selection, $1.00. 
Motor Data, Box 7631, Kansas City, Mo. 


AIR Compressors 134 x 134 $6.00: 2 x 2 
$7.00: $8.00, Free catalog. Na- 
tionale 1916 Sout ‘State St., Chicago, 1. 


ALTERNATING, 1 horse, 110 volt, induc- 
tion_motors. Guaranteed. $7.25. Wilmot 
Auto Supply, 2247 St. Paul Ave., Chicago. 


GOVERNORS: Auto engine. $5.00 up. Can- 


dee, 12713 Llewellyn St., Los Angele: 
FARMS, OTHER REAL ESTATE 


GOOD Farms available. Washington, 

Minnesota, Idaho, western Montana, 
Oregon. Dependable crops, favorable cli- 
mate, Write for impartial advice, liters 
ture snd lst of typical bargains. Specify 
state, Haw, 120 Northern Pcie 
Ry., st) ‘paul, Minn. 


94 ACRES, 900 Poultry, team, cow, tools, 

hay, grain, etc., included; handy large 
city; dandy 1l-room house. electricity, 
furnace, barn & silo, hen houses; bar- 
gain at $3900, part down; in Free catalog 
supplement. Strout Realty, 255-ZB 4th 
Ave., New York City, 


$5 month: iv, 
Hubbard, 265 
Grossman _Bldg., Kansas City, Kan. 


FENCING 


LOW cost Electronic fence-control. Sche- 
matic, 50c. Technician, 1524 York 
Avenue, New York City. 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES 


MICROSCOPES, Slide making supplies, 
reagents and stains. Send for free cir- 
cular M38. Biological Supply Company, 
1176 Mt. Hope Ave., Rochester, N. Y. 
TELESCOPES, Microscopes, Binoculars; 
1939 bargain catalog free. Brownscope 
Co., 5 West 27th Street, New York. 


FOR THE HOME 


FIRE Alarms $2.50 per unit, safeguard 
life, property. Last lifetime, easily in- 
stalled. For all buildings, chicken coops 
to mansions. For circular Write Little 
Watchman, 1219 South Sixteenth, Mil- 
waukee, Wis. 
MY Hand-turned woodenware make beau- 
tiful, Jasting Christmas gifts. Send 
stamp for price-lists. James Brown, 
Painesville, Ohio. 


FOR INVENTORS 


FORMULAS—Latest Money Makers. Lit- 
erature Free. E-Belfort, 4042 N. Kee- 

ler, Chicago. 

FORMULAS. All kinds. Guaranteed. Cat- 
alog free. Kemico, 500, Parkridge. Ill. 


SELL Business Stationery $2.65 thousand, 
“business cards, book matches, adver- 
tising gummed tape, restaurant necessi- 
ties, salesbooks, office supplies, pricing 
sets, advertising specialties. 40° comm, 
Free premium deals. Sales portfolio fre 
David Lionel Press, 312 So. Hamilton, 
Dept. MZ, Chicago. 


ADVERTISING book matches offer daily 
cash profits. Experience unnecessary. 
Full, spare time. Call on business places. 
Factory direct. Low prices for high qual- 
ity, quick deliveries, bring easier orders; 
faster repeats. Free outfit, instructions, 
Match Corporation of America, 3433 West 
48th Place, Dept. N-12, Chicago. 
CALENDARS—Beautiful complete _ line, 
including Jumbos. Samples 
free. Also Christmas Cards. Fleming Cal- 
endar Co., 6539 Cottage Grove, Chicago. 
SOPER Pistol machines. Successor to pin 
games. Splendid commissions, Specialty 
Coin, 617 Division St., Chicago. 
BLADES. Finest quality. Factory Fyne: 
postpaid. Ace Blades, Buffalo, N. 


HOBBIES, COLLECTIONS 


KNIFE Throwing secrets exposed! Be- 

ginners and experts get this book now. 
40 tricks and throws used by Beets. 
sionals, $1.00 postpaid. ‘Dean,” 4 E, 
San Fernando, San Jose, Calli! 


FREE trade secrets, formulas, plans. 
Imperial, 109 East 96, New York. 


GAMES—ENTERTAINMENT 


PLAYS, operettas, musical comedies, com- 

plete minstrel first-parts with song pro- 
grams, blackface skits, vaudeville acts, 
monologs, dialogs, recitations, juvenile 
plays and songs, musical readings, en- 
tertainments, make-up goods. Catalog 
free. T. S. Denison & Co., 203 N. Wabash, 
Dept. 26, Chicago. 


7000 AMAZING Novelties, 


604 page cata- 


log, 3c. Johnson Smith, Dept. 349-B, 
Detroit. 
CHECKER games by mail. Champion- 


WANTED your duplicate stamps, match 

covers, etc., by collectors everywhere. 
Dime brings list. (Mention hobby). Reg- 
istrar, Box 2166, Denver, Colo. 


7000 AMAZING Novelties, 604 page cata- 


log, 3c. Johnson Smith, Dept. 349-C, 

Detroit. 

BRAZILIAN Quartz clippings for gem 
1.00. Valpey 


cutters. Large assortment 
Crystals, Holliston, % 
FREE Swap ads in -- Hobbyiane Magazine. 
naample 10c. 1326 South 27th, Omaha, 
jebr. 


HOME CRAFTSMEN 
MAKE furniture and novelties for fun 


ships. Registration 25c. B1s4, Willow | MINE promt “it's amacmgly. easy, 30 
Springs, Il Popular Woodworking Designs” shows you 
NEW Sensational active game board $1.00 | how. All original designs Use “or sell 

postpaid. Bakvu, Green Bay, Wis. them. A grand book, ‘packed with, illus- 

73 rations. miy e postpaid. ruce, 
HELP WANTED 1412 Montgomery Bldg, Milwaukee, Wis. 


STEADY ‘Works, Goer Pay. Reliable men 
wanted to on farmers. No 
perience or pital required. Pleasant 
work. moins: every night. Make up to 
$12.00 cay. Wonderful new proposi- 
tion. Particulars free. wate MeNess Co., 

Dept. 330, Freesport, 


JOBS. All kinds. as find em- 
ployment by ai application. ‘We send your 

application to 200 ‘‘Help Wanted” ad- 

vertisers for $1.00. Write full qualifica- 
tions. Enclose $1.00. Vocational Applica- 
fon, Set Bar yice, 113° Lexington Ave., New 
orl 


oy “Positions: $2,500 yearly and 
up. Let us try to get one for you; small 

cost. Write for valuable information No. 

26A. Executive's. Promotion Service, 

Washington, D. C. 

M. M, Earned $267, three weeks, raising 
mushrooms in cellar! Exceptional, but 

your cellar, shed perhaps suitable. We 

buy crops. ‘Book free. United, 3848° Lin- 

coin _Ave., Dept. 123, Chicago. 

$610 MADE Mr. S. growing mushrooms. 


Cellar, shed. Spare time. We buy 35c 
tb. 40 page book free, world's largest 
company. Mushrooms, pt. 734, 2019 


Second, Seattle, Wash. 

POSITIONS abroad! W> tell you where 
they are, how to get thei. Write today 

for reliable, accurate information. 

Julius, Amarillo, Texas. 


. 7 ” EMPLOYMENT Advisors wanted! Mail 
Mee books, “Patent “Protection” and | ,,"OTK Protected territories, Excellent 
“ * ” ay! etails te focationa! visors, 
‘Selling an Invention. Explain many arkway, Washington, 


interesting points to inventors ‘idence 
of Invention” form enclosed. Reasonab’e 
fees, forty-one years’ experience. Avoid 
risk of delay. Address: Victor J. Evans 
& Co., Registered Patent Attorneys, 109-P 
Victor’ Building, Washington, D. C. 


BIG sparetime profits taking subscrip- 
tions. All magazines. Pines, N-583 Mon- 
roe, Brooklyn, 


HIGHGRADE SALESMEN 


INVENTORS: Sell your unpatented in- 

vention with positive safeguards under 
patent laws. New, low-cost procedure. 
Complete details, free. American Patents 
Gorporation, Dept. 30-E, Washington, 


INVENTORS: Bend for free copy my 72- 
Page book on patents. Reasonable terms. 
Prompt action. Confidential, Personal serv- 


ice. L. F. Randolph, Dept. 768, Wash- 
ington, D. C. 


DECEMBER, 1939 


EARN 65c on every dollar! Sell Christ- 
mas twenty-one piece Superfine. re- 
ligious or magicard assortments. Three 
sample boxes $1.00 stpaid. Personal 
imprint Christmas folders, wreaths, wrap- 
pings, calendars. [Illustrated circular 
service. Popular sellers! Catalog free! 
Elfko, 440 North Wells, Chicago. 
ELECTRICIANS and Salesmen. Fine prop- 
osition on fire alarms. Write Schroeder, 
1219 South Sixteenth, Milwaukee, Wis. 


Please mention Poputar Science MONTHLY when writing to advertisers. 


GET free Leathercraft instructions, prices 
of leathers, tools, projects. Make extra 
money; gifts. Leather samples 5c. Wilder 
& Company, 1038 Crosby, Dept. A-12, 
Chicago, Ml. 
MEXICAN Wood novelties easily made. 
20 Mexican patterns and instructions 
25c, 20 Cowboy silhouette patterns 25c. 
10 lawn Ornament patterns 15c. Mexican 
Artcrafts, Eagle Pass, Texas. 
PATTERNS: Plywood novelties, silhou- 
ettes. Also transfer decorations. 170 
items illustrated. Write Wo-Met Shop, 
Ashburn, Ga. 


70 PATTERNS, 20 lawn ornaments, 14 


silhouette, 20 novelties, 16 lawn orne- 
ments, 30c each set, all for, $1.00, Mod- 
ern Woodcraft, Saginaw, Mich. 
KNOCKDOWN furniture, lumber, ply- 

wood, veneers. Ilustrated catalog 10c. 
Giles -' Kendall Company, Decatur, Ala- 
bama. - 
MONEYMAKING Christmas Projects. 


Blueprints, wood-kits, construction sets. 
Illustrated Catalog 10c, Woodcraft Serv- 
ice, Plainview, Minn. 

7000 AMAZING Novelties, 
log, 3c. Johnson Smith, Dept. 


604 page cata~ 
349-D 


size lawn ornament patterns 
Wickman, 744 Brooklyn, Dept. 
88. Dayton, Ohio. 


MAKE Stradivari violin; faithful copy. 
Everything supplied. Fraser, 2025 Stark, 
Saginaw. Mich 
22 FULL Size 
25c. coin. Strother, 
ington, West Va. 


VENETIAN Blinds, supplies 
Catalog. 05. Blinds, By Roberta, 
Park Drive, Gloversville, N. 
LEADED antique and colonial “type Jan- 
terns. Various colors and designs. $3.50, 
up. M. Ascherl, Lorain, Ohio. 
MAHOGANY, Pine, Hardwood: Save up 
to 607. Homecraftsman’s Lumber Sup- 
ply, Box 396, Newark, N. J. 
25 TEMPLATES Lawn ornaments 
Clark System, Ellwood City, Pa. 
CHAIR cane jobs bring money. Details 
dime. Fogarty Caner, Troy, N. 


lawn ornament patte-ns 
Box 383-AX, Bel- 


wholesa!«. 
35 N. 


25e. 
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[VENTIONS WANTED 


MISCELLANEOUS 


INVENTIONS of merit wanted for mar- 
keting. We design and build working 
models which put over your ideas. Write 
for ‘‘4-Points of Service’ bulletin. R. & 
S. Engineering Co., Dept, S121, 17 East 
42nd Street, New York City. 
[ANTED. Meritorious us patented. unpat- 
ree. Inven- 
MB-1a6 So. Fairfield, 


ented inventions. 
tion Reporter, 
Caeser 
SMALL inventions wanted by manufac- 
turers. I'll help you sell your inven- 
tion. Write for free circular. S. Hull, 
7829-M ze fee Cleveland, Ohio. 
INVENTIO) ance Magazine, 80-N 
Wall ‘Street, New York. For inventors. 
Free particulars. 
CASH for inven ions patented or unpat. 
ented. Stamp appreciated. Mr. Ball, 
9441-B Pleasant, Chicago. 
MODELS made of your ideas. Inventions 
manufactured. Write for estimates. 
Model Engineering, Dept. B, Osgood. Ind. 
INVENTIONS promoted. Patented or un- 
Patented. Write Adam Fisher Co., 183-A 
Enright, St. Louis, Mo. 


MACHINERY, TOOLS & SUPPLIES 


AIR Compressors 2” x 1% —2 cylinders 
$7.00. Motors A.C. 43 horsepower $5.00. 
Sewing Machine Motors $1.50. 907 North 
Fifth, Philadelphia, Pa. 
PLASTICS, Brass, aluminum, Dowmetal, 
monel, stainless steel, gears, etc. Cata- 
log 10c. Hobby Supply House, Box 2014, 
Pittsburgh, Pa. 
BARGAINS, demonstrators, electric arc 
welders, guaranteed, 30 days’ trial and 
terms. Write Hobart Welder Exchange, 
Box _P-1292, Troy, Ohio, 
DEE Grinding Jig handles sizes 3/16 
. Can be mounted to bench 
“hand or power 


Literature on 


MAGIC TRICKS, PUZZLES, 


JOKER NOVELTIES 


CORRESE ONDENGE, courses and edu: 
tional books, hhtly used. Sold. Rented. 
Exchanges. All su jects. Satisfaction guar- 
Cash paid for used courses. Com- 
Biete ste details and bargain catalog Free. 
id name, Nelson Company, M-204 Man- 
hattan Building, Chicago. 
DRUG Sundries, specialties, supplies, etc. 
mailed direct by manufacturer. Send for 
free mail-order catalog, saving 75%. Mail- 
Order, Dept. 5A, Box 231, Hamilton, 
Ontario. 
WANTED: Hear from 
gold or silver ores, 
treasure. Bergman's "Instrument, 
Particulars free. Henry Bergman, 
70-B, Springfield, Mo. 
PRIZE Contest Directory tells how and 
where to get your share of prize money. 
Stamp brings current issue. National Con- 
test Bulletin, (Dept. S), Box 634 Grand 
Central Station, New York. 
FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 
tories, Palo Alto, Calif. 
“HOW to Win Prize Contests’’—32 pages, 
10s. Bison Research, Buffalo-C7, Min- 
nesota. 


MODELS & MODEL SUPPLIES 


MODELS. Your ideas developed into prac- 
tical working models. 30 years successful 
experience; thousands of satisfied cus- 
tomers. Confidential service guaranteed. 
Bank references. Send 3c postage for our 
large booklet: ‘‘Making Inventions P: 
Crescent, Tool Co., Dept. PS., Cincinnati, 
0. 
RADIO controlled model airplanes and 
boats. Complete plans, diagrams, de- 
scription and details, 25c. 7000 novelties, 
604 page catalog, 3c. Johnson Smith, 
Dept. 349-F, Detroit. 
POWER Models. Steam, gasoline, electric 
for Railways, shij Metals, accessories. 
84 page Catalog 35c. Charles Cole, Ven- 
tura, Cali 


rties interested 
uried or hidden 
$5.00. 
Box 


604 PAGE catalog listing over 7000 novel- 
ties, puzzles, tricks, hobby kits, knives, 
guns, jewelry, punchboards, make-up sup- 
plies. Optical ‘goods, seeds, radios and 
its, cameras and supplies, guns and re- 
yolvers, etc. Only 3c. Johnson Smith, 
49-E, ' Detroit. 


HOUSE of 1000 Mysteries! Pocket tricks! 


Jokes! Novelties! Professional magic 
Puzzles! Two big surprise catalogues 
Both illustrated! “Both for 25c. Lawson 


Vick Co., Dept. 27, Queens Village, N.Y. 


SPEED! Modal power boats! Racing hull 
construction kits. All classes, Engines, 
accessories. Cruiser kit. Free literature, 
St. Louis Model Boat Co., Clayton, St. 
Louis, Mo. 
BUILD a beautiful Model Cabin Cruiser 
hristi id kits for 
information. 
Sykes Motors Company, Lakewood, Ohio. 
ENGINE Catalogue castings, su pete 
25c. Howardco, P-2417 North As! 
Chicago. 


500 MAGIC tricks in wonderfully Illus- 
trated Satalog on only 10c! Professional 
Catalog 10c. Lyle Douglas, Station A-1, 
Dallas, Texas. 
EXPLOSIVE cigarettes. Good medicine 
for Moochers. Make unlimited quantity. 
Have fun. Sell some. Big profits. Gadget 
and instructions, 25c, Prince Products, 
Box_162Z-R2, Freehold, N. J. 
BE a Magician. Large professional magic 
catalogue of latest tricks 25c. Cash 
Reid for complete Tarbell Magic Courses. 
‘rite, Ireland, F-109 North Dearborn, 
Chicago. 
AMAZE and mystify! Catalog 500 pocket- 
lor tricks 10c. Professional catalog 10c. 
yle Douglas, Station A-1, Dallas, Texas. 
‘WORLD'S largest magic shops professional 
Raga Holden, P-220, W. 42nd St., 
New ¥ 
LARGE Magic catalog 25c. Hundreds of 
tricks. Chicago Magic Company, A-2300 
NN. Mason Avenue, Chicago. 
ENTERTAIN with Magic! 
easily learned tricks 10c. 
catalog 10c. Lyle Douglas, 
Dallas, Texas. 
MAGICARDS for Christmas, sensational, 
send stamp. 82-29 60th Road, Elm- 
hurst, N. Y¥. 
BE a Handcuff King. Instructions 50c. 
Particulars Free. Chas. Hyde, 1 
North Fourth, Reading. Penn. 


MANUFACTURING 


Catalog 500 
Professional 
Station A-1, 


SHIP fittings—Carved Hulls—Kits. Illus- 
trated catalog 10c. Polks, P-429 Seventh 

Avenue, New York 

RAILROAD Model Shi 


. Dept. P S, Dun- 
ellen, New Jersey. italog 10c. 


LIKE to draw? Earn steady income copy- 

ing and duplicating cartoons for ad- 
vertisers. Adservice, Argyle, Wis. 
BOOKKEEPERS—Increase income with 

inexpensive new bookkeeping service. 
Roberts, 3701 East Hancock, Detroit. 
BOOK—1i00. Hons oetinng plans; oppor- 

tunities 25c. iterature 3c. Morrelle, 
130-Nob_ State, Chicago. 


MOTION EICTURE Se & SOUND 


CASTLE Films. The portert a gift. et re- 
leased. News Parade of 1939. Film re- 
view of momentous modern history with 
swift moving events Ereteeonally, hoto- 
low prices, This and 


tenn, Send for Free Catalog of sub- 
jects including sports, news, travel, car- 
toons. Castle Films, Dept. S, 30 Rocke- 
feller Plaza, New York City. 


NEWS Photogs! Film local events, make 

money. 35mm Cameras $49.00 up; 16mm 
$5.99 up: gomm Auditorium | projectors 
from ST: 
jectors $49.50; sound 
Gameras’ $2.49, ‘S005, $89. "Xmas Bare 
gainews free. ‘Mogull's, 66 West 48th, 
New York. 


GENERA Films in bulk for all Movie 

Cameras. 100 feet for Univex, $1.00; 
100 double barra’ $1.75; 16mm, $1.35; 400 
feet 16mm, $4.35 postpaid. Sample for 
stamp. Process with our Prepared pow- 
ders. Fromaders, Davenport, Iowa. 


WAR in Europe; actual_scenes. Sensa- 
tional developments; European | crisis. 
Complete edition 16mm. 360 ft. $8.75; 10 
$3.50; 8mm 1 .. $5.50: 50 ft. $1.75. 
Order at once. Garden Exchange, 317 
West 50th, New York. 


MOVIE Film at factory prices. 1mm, 100 

ft. $1.79; [ted 8mm 25 ft, 98c. Free 
processit Dg. Re ostage. Order now 
or write for Details, sco Film. Products. 
6117 South Campbeil Ave., Dept. H, Chi- 
cago, 


OUT! R Film 100 ft. 16mm $1.98, 25 
ft. double 8mm 98c. Processing included. 
Christmas film 100 ft. 0 ft 
8mm 89c. Free 16mm, arm bargain Tsts: 
Home Movies, Box 2168, Easton, Penna, 
“SANTA Claus is Coming.’ Wonderful 
Christmas picture. 16mm-8mm, 
more Christmas films. Free list. Royal 
Home Movies, 42X Melrose St., Boston, 
Mass. 
CHRISTMAS Movies! New Free Cine- 
screen magazine. Hundreds of sound, 
silent subjects. New Hollywood pictures. 
Film and supplies. Write Bailey Films, 
Dept, P-4, 1651 Cosmo, Hollywood. 
8-16MM. Titles, camera title film—rea. 
sonable prices, Latest information, sam- 
ples oe Cine for. 1812A Piedmont, 
tharleston, W. Va. 


MODEL makers lathe; photograph for 
dime. Depoy Model Shop, Muncie, Ind. 


MONEY MAKING OPPORTUNITIES 


GOOD paying business, plating auto 
eg Treflectors, bicycles, bath ‘tures, 
mirrors, by late method. Small invest- 

ment brings big returns. A permanent 

Pat meme business in your own com- 

Free particulars and proofs. 

Gunmetal Co. Ave. G. Decatur, Til. 

BE_a professional scrapbooker. Big fees. 
Unlimited opportunities. Can be done 

at home. No competition. No capital 

needed. Write itcard to Beranpookers 

Guild, 59 Park Place, New York, 

YOU'LL like resilvering mirrors, 
parts, refiecto-s, making chipped 

signs. Write ‘Sprinkle, Plater, 920, 

ion, Ind. 

ACCOUNTANTS and bookkeepers. Real 
profit from new type bookkeeping serv- 

Box 1468, Springfield, 


cae 
lass 
far= 


BEADED Screens easily made! Beads, 
covering 4 x 5’, directions, $1.00. Fin- 
est $1.25. Gard, 418-m, Madison Square 
Station, New York. 

PROJECTOR film: art, stag, others; lists 
free. Goodwill Company, Jackson, ‘Tenn, 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


RECONDITIONED Motorcycles. New-used 
parts for all makes. Authorized Harley- 
Davidson Dealer. Whitman Motorcycle & 
Supply Co., 405-9 Southwest Blvd., Kansas 
City, Mo. 
MOTORCYCLES, reconditioned. New, 
used, parts and accessories. All makes. 
Large stock. Bargains. Illustrated cat~ 
15c. Indian Motorcycle Sales, Kan- 
sas City, Mo. 
ALLOY Pistons $3.00; 
Henderson, Excelsior, 


Indian, Harley, 
Cleveland, New 


ing. Catalogue and wings pin 10c. Bal- 


Mase oe lak, 1115 Chestnut, St. Louis, Mo. 

OUR ad, under Business Opportunities, | MOTORCYCLE bargains, lowest prices, 
is worth reading and answering. Royai bargain sheets for stamp. Motorcycle 

Keystone Enterprise, Box 192, Berryville, Rochester Harley Davidson 


Ark. 


accessories. 
Corp., 131 W. Main St., Rochester. N.Y. 


MONEYMAKERS’ Sportal | Digest Mag- 


ao quantities. Low cost. Metal spe- 
stampings, iiss. models built. 
Free estimates. Write for ““4-Points. of 
Service’ bulletin. R. & S. Engineering 
Co., Dept. S122, 17 East 42nd Street, 
New York City. 
MANUFACTURING. dies, machinery, 
models, brasswork, mouldmakers, cat- 
alog 3c. Baum’s Metal Specialties, Kan- 
sas City, Mo. 
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azine—60___ page: tunities. 
Lewis Co., 828-P Sarpenter, oa Park, Ill. 


MONEY by Mail; new Mailorder Oppor- 


tunities free. Harvey Teeple, Decatur, 
Indiana. 
BEST mail deal for beginners. Details, 


quarter. Enterprise, 202 Ashland, River 
Forest, Til. 
RAISE Guinea pigs for us. Send dime 
for book. Roberts Laboratories, Wau- 
kesha, Wis. 


Please mention Porutar Science MoNntTHLyY when writing to advertisers. 


NEW Push-a-Bike outboard motor for 

your bicycle. Complete with pneumatic 
tire. Ready to attach. Richburn Com- 
pany, Aurora, Mo., Dept. PS. 


MUSIC, MUSICAL INSTRUMENTS 


MUSIC composed to words. Rhyming 
Pamphlet on request. Prionogaph re- 

cording, of completed song. Send poem. 

Keenan's Studios, Dept. PS, Box 2140, 

Bridgeport, Conn. 

PIANO by ear. Particulars free. Day-V- 
Way, Woolworth Bidg., Dearborn, Mich, 


POPULAR SCIENCE 


ORIGINAL Poems, Songs Wanted for Pub- 
lication, radio. Westmore Music Corpo- 
ration, Dept. 55G, Portland, Ore. 


WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 
Studios, Passaic, N. 


OLD STAMPS WANTED 


I wal may $100.00 each for 1924 1c green 

Franklin | stamps, rotary _ perforated 
eleven (up to $1,000.00 unused), Send 6c 
for large illustrated folder showing amaz- 
ing prices paid. Vernon Baker, 444-PS-12, 
Elyria, Ohio. 


PATENT ATTORNEYS 


INVENTORS: Write immediately for two 
free books, “Patent Protection” and 
“Selling an ‘Invention.”” Explain many 
interesting points to inventors. ‘‘Evi- 
dence of Invention’ form enclosed. Rea- 
sonable fees, forty a one years’ experience. 
risk a delay. we Victor J. 


torneys, 108-B" Victor Building, 
ington,’ D. C. 


INVENTORS: Before disclosing your in- 


vention to anyone send for Form “'Evi- 
dence of Conception’’; ‘Schedule of Gov- 
ernment and Attorneys’ Fees” and in- 


structions, Sent free. Lancaster, Allwine 
fd Forme 413 Bowen Building, Washing- 
on, D. C. 


Filmachine developed and your 

choice (1) 8 Finerfotos and 2 professional 

Bromide enlargements; or (2) 16 guaran- 

teed Finerfotos or (3) 8 Finerfotos and one 

beautiful oil colored enlargement, 25c. Or- 

der by number. Prompt Service. Finer- 
fotos, Box 898-18. Minneapolis, Minn. 


OIL Coloring photographs a fascinating 

ie or profitable business. Learn at 
home by easy simplified method. Previ- 
ous experience unnecessary. Send for free 
information and requirements. National 
Art School, 3601 Michigan Avenue, Dept. 
1749. Chicago. 


FINER finishing specials 25c. 6 or 8 ex- 
posure roll developed. Your choice—16 
prints or 8 prints with 2 professional en: 
argements or 8 prints and one colored 
enlargement. 40 years of satisfaction, be- 
hind Moen’ Tone Ser Moen Photo 
Service. 200 Moen Bidg., LaCrosse. Wis. 
SIXTEEN sparkling Lifetime prints and 
2 beautiful 5x7 Hollywood enlargements 
with roll developed 25c. Trial. 20 Life- 
time prints 25c. 100-$1.00. Prompt; care- 
ful. | Lifetone Studios, F-21, Des Moines, 
Towa. 
BEAUTIFUL Photographic Christmas 
Cards or calendars from your negatives, 
4 for 25¢; 17, $1.00, envelopes included. 
Roll developed 8 prints and two enlarge- 
ments 25¢e. Young Photo Service, 406-C, 
Albany, N.Y. 


INVENTORS: Send for free copy my 72- 
page book on patents. Reasonable terms. 
Peomps faction: onfidential, personal serv- 
Randolph, Dept. 340-A, Wash- 
ington, B 
a TaTOS 'S Guidebook"’ containing ad- 
vice about patenting, selling inventions, 
also ‘Recording Form,” Free, Registered 
Attorney-Engineer Frank B. Ledermann, 
Tribune Building, New York. 
PATENTS—trade marks. Preliminary ad- 
vice, book and disclosure form free. 
Personal service, Irving L, McCathran, 
1050 International Bldg., Washington, D.C., 
Registered Patent Attorney. 
PATENT! Personal, confidential serv- 
ices at reasonable cost. Preliminary in- 
formation furnished without obligation. 
John BE anomas & Co., 902 F Si. N 
Ww. jhington, 
DENTE jooklet free. 
ences. Best, results. 


Highest refe: 
Promptness assured. 


Watson E. Coleman, patent Lawyer, 724 

Ninth St., Washington, D. 

“PATENT Particulars’? and Sank free, 
airmailed. 


Sterling Buck, P-629 F, 
Washington, D.C. 


PAT! 


WE successfully sell inventions, ted 

and unpatented. Write for proof “and 
tell us what you have for sale. Chartered 
Institute of American Inventors, Dept. 
3-B, Washington, 


PATENTS FOR SALE 


50% TO Financial backer. Have numerous 
practical inventions. If interested write, 
J. Todd, 53 McGuffey, Youngstown, Ohio. 


PERSONAL 


WIN prize money: Booklet. ‘‘Successful 

Contesting,” shows how, 10c postpaid. 
Bulletin listing $100,000.00 prizes in- 
cluded. World Publishers, 4515-L Cottage 
Grove, Chicago. 


FREE! 1940 Herbalist Almanac. Contains 
hundreds oldfashioned herb medicine 

recipes. Novex, 1210N ilth Terrace, Bir- 

mingham, Ala. 

“MARRIED Harmony”. Send dollar bill. 
Hampton, 4003 Junius, Dallas, Texas. 


MEXICAN Legal Matters. Reliable ‘Amer. 
Atty. Box 1736, El Paso. Texas. 


PHOTO FINISHING 


TECHNIFINISH. 35 mm., 36 exposure 

rolls fine grain developed and perfectly 
enlarged to 2%” x 3%4” glossy. prints. 
Seon New ‘exclitive methods ara ‘easip: 
ment make this low price possible, Car- 
tridge reloaded with Eastman Plus X, 25c. 
One day service, Satisfaction guaranteed or 
money back. Write for postpaid mailing 
bags and information. Technifinish Lab- 
oratory, 108-A Lexington, Rochester, N. Y. 


THE Photo Mill. Immediate service! No 

delay! Eight exposure roll developed, 
carefully printed and choice of two beau- 
tiful 5x7 professional enlargements, one 
tinted enlargement, or eight reprints, for 
25¢ coin. (U.S.A.) Reprints 2c each. The 
Photo Mill, Box 629-10, Minneapolis, Minn. 


PROFESSIONAL, overnight service. De- 


veloped, printed, 2 enlargements, 25c. 
Fotoservice, 1942 Marlow, Toledo, Ohio. 
DECEMBER, 1939 


TWO prints from each picture on your 
roll 25c. Your pictures will speak vol- 
umes when finished by our expert crafts- 
men. One day service. Nineteen years ex- 
perience. Lens Photos, Dept. J-9, Janes- 
ville, Wis. 
PROMPT Service, Guaranteed work. Two 
beautiful portrait type doubleweight en- 
largements, eight neverfade gloss prints, 
each roll 25¢. Dubuque Film Service, Du- 
bugque, Tow 
FOR the discriminating amateur. Rolls 
developed and 2 prints each 25c. —Re- 


prints 3c. Superior workmanshir 
day service, Paramount Co., 327 E. Sind 
St.. New_York. 


AT Last! All your snapshots in natural 
colors. Roll developed. 8 natural color 
pring, only 25c. Reprints, 3c. Amazingly 
eautiful. Natural Color Photo, Janesville, 


ROLLS developed free. 3 
largements, 36 exposures $1.00. 18 e: 
posures 60c. Reprints 4c. Send roll and 
money today. Minipix, Dept. 612, 100 N. 

LaSalle, Chicago. 


CANDID special: 35 Millimeter rolls en- 
Jarged to 31ox412, $1.00. 18 Millimeter 
rolls, 60c. 3/4x4f2 ‘reprints, 3c each. 
Brown Photo Company, 1910-60 Emer- 
son, Minneapolis, Minn.’ 
ROLLS developed, two prints each and two 
free enlargement coupons, 25c; reprints, 
2c each; 100 or more, 1c. Summers’ Stu- 
dio, Unionville, Mo. 


LEADING Turkey magazine, devoted ex- 
clusively to turkey raising. Explains 

newest methods, $1.00 a year. Turkey 

Wotle k_58,Mount_Morris, Il 


RINTING, MULTIGRAPHING, 
PMIMEOURAPHING- LABELS 
HAMMERMILL letterheads, any color 
Paper, ink; 300 812x11, $1.48 postpaid— 
envelopes matching, $1.15. 30 type styles. 
Samples. Woodruffs’, 217-D Lewis, Du- 
luth, Minn. 
BOND letterheads, envelopes, $2.75 thou- 
sand. Samples. Anything: quoted: Ire- 
lan Printing Co., Berkeley Heights, Route 
7, Dayton, Ohio. 
125 812x11 TWENTY pound Bond letter- 
heads and 125 envelopes $1.00 postpaid. 
Bennerilis, 907 West Roosevelt, Philadel- 
phia. 
LETTERHEADS. Statements. Envelopes. 
5000—$5.95; 6x9 circular $4.95. (Esti- 
mates.) Alpine Press, 325 East 88th, New 
‘ork. 


YOUR Letterhead _ modernized, 
sketch $1.00, Gill Art Service, 

ville, Ala. 

SUPERIOR Printing, for less, trade illus- 
trations free. Economic Printing, Le- 

onia, N. J. 

150 512x8!2 LETTERHEADS printed 50c. 
Quick service. Send order today, Beas- 

ley, Box 742, Stapleton, N. Y. 

CORRECTLY designed printing cheaper 

s pucker, Samples, Sicocan, 2038 Obear, 
it ouis. 


QUALITY printing at low prices. Free 
samples. Woodprint, Woodstock, Va. 


1000 ENVELOPES $1.75, 5000-$6.50. Print 
ers, 515-6th Avenue, Brookly! = 


PRINTING OUTFITS & SUPPLI 


PRINT your own cards, stationery, cir- 
culars, advertising. Save money, Easy 
rules furnished. Print for others, big 
rofits. Junior outfits $8.25, senior out- 
hts $16.55 up. Details free, Kelsey 
Presses, H-8, Meriden. Conn. 


artist 
Hunts- 


NEW Type, 29c Font. Catalog dime. Box 
123B, Jackson, Michigan. 


6x9 PRESS $5. Os Bargain 
free, Novelty Shop, Do 


PROFITABLE "50 SPATIONS 


ANNOUNCING new home study course in 
commercial baking. Good field for am- 


literature 
_ La. 


bitious men. Nearly depression proof 
business. Common schoo] education suf- 
ficient. Send for free booklet ‘‘Oppor- 


tunities in the Faking Industry” and re- 
quirements. National Baking Institut 
3601 Michigan Avenue, Dept. 1749, Chi 
cago. 


ROLLS developed. Two beautiful double 
weight professional enlargements, 

never fade prints, 25c. Century Photo 

Service, LaCrosse, Wis. 

TWO beautiful professional double weight 
enlargements, eight lifetime prints, 25c. 

Prompt. Careful. Film mailers free. May’s 

Photo Shop, LaCrosse, Wis. 


FILM Developing bargains! Hurry! Save! 


Write for free safety mailers and de- 
tails. Modern Studios, Dept. PSM, La- 
Crosse. Wisc. 

BEAUTIFUL Photographic — Christmas 


cards, 75¢ dozen. Send negative and 10c 
for sample. Hench Studios, Harrisburg, Pa. 
GUARANTEED. Roll developed, 16 prints 
25c. 20 prints 25c. Quality Photo, Hutch- 
inson, Kansas. 
20 REPRINTS 25c. 100 reprints $1.00. 
Roll developed with 16 prints 25c. Nord- 
skog. 58, Maywood, Ill. 
EIGHT Silvertone gloss enlargements or 
eight prints and two enlargements, 25c. 
Mayfair, Box 261-A, Toledo, Ohio. 


M. M. Earned $267, three weeks. raising 


mushrooms in cellar! Exceptional, but 
your cellar, shed perhaps suitable. We 
buy crops. Book free. United, 3848 Lin- 
coin Ave., Dept. 125, Chicago. 


$610 MADE Mr. S. growing mushrooms. 
Cellar, shed. Spare time. We buy 35c¢ 

Ib. 40 page book free, world’s largest 

company. Mushrooms, Dept. 734, 2019 

Second, Seattle, Wash. 

SOILLESS (chemical) Gardening formu- 
jas, with complete instructions. $1.00. 

y 113 Lexington Avenue, New York, 


PROFITS raising minks, racoons, skunks. 


Established 1910. Instructive, interest- 
ing catalog 10c. Shadie Fur Farm, 
Springfield, Minn 
RADIOS, SUPPLIES & INSTRUCTION 


RADIO engineering, broadcasting, avia- 
tion and police radio, servicing, marine 
and Morse telegraphy taught thoroughly. 
All expenses low. Catalog free. Dodge's 
Institute, Poplar St.. Valparaiso, Ind. 


ENLARGEMENTS: Six guaranteed life- 
timers, Quarter. Bartels, 326 West 40th, 
New York. 


ENLARGEMENT from each picture on 
your roll 25c, Cut Rate Photos, Dept. 

A-6. Janesville. Wisconsin. 

ROLL developed, a guaranteed prints 25c. 
Smart Phot inn 


PO ag £8 TE PLAFE 


MAKE Money with poultry. Read Amer- 

ica’s leading poultry magazine for lat- 
est information. Three years $1.00; nine 
months 25c. Poultry Tribune, Dept. C-91, 
Mount Morris, Ill, 


Please mention PopuLar SciENcE MonTHLY when writing to advertisers. 


PLANS 18 Distance Crystal Sets, SW rec- 

ord 4250, with ‘‘Radiobuilder’’—year, 
25c. Laboratories, 7700-T East 14th, Oak- 
land, Calif. 


BATTERYMIZER Farm radio. $8.95 (co! 


plete). Catalog free. Mission-G, Colum- 
bus, Kansas. 
RADIOS—$6.95 up. All Kinds. Home 


agents wanted. Catalog tree. Write to- 
day. Marco-E, Kansas City, Mo. 
RARE COINS 


INDIANHEAD Cents; eighteen different 
a Hussman, 2118S Seventh, St. Louis, 
0. 
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QUICK Cash for your old coins. We Han 
big epniees for wanted coins 
1909 $10; liberty head nickels. bee 
fore ioe $500; 1864, 1865 Indian head 
cents $100 each: dimes before 1895 $600; 
some worth $6,000 each. Have you valua- 
ble coins in your ession? It will 
you to be poste end 15¢ for our illus- 
trated coin catalog. National Coin Cor- 
Poration, Uninc. (3), Daytona Beach, 
Florida. 
FREE! Foreign coin, banknote, and large 
illustrated coin catalogue. Send 4c post- 
age. Coin approvals sent. Tatham Coinco. 
Springfield-D50, Mass. 
COIN Bargains—catalogue and _ uncircu- 
jated_ coin-l0c. Buying Book listing 
prices I pay—25c, Eugene Morrison, Re- 
Seda, Calif. 
WE purchase all 
Purchasing catalogues 
100 Forsyth, New York. 
COLLECTORS illustrated catalog of coins 
and accessories 10c. James Randell, 407 
South Dearborn, Chicago. 


RUBBER STAMPS & OFFICE 

SUPPLIES 

CUSHION mounted 1 line 25c; 3 lines 35. 

Signatures $1.50. Stamp Works, Hast- 
ings, Nebraska. 

3 LINE Stamp 25c; 3 lines, 

30c._ Printrite, Wauwatos: 

SONGWRITERS 

WANTED. Poems, to be set to music. 

Submit “for consideration. Transcrip- 


tion records made. Keenan's Studio, PS, 
Box 2140, Bridgeport, Conn. 


Indianhead _ pennies. 
10c, Spannier, 


cushioned, 
Wi 


ANNOUNCEMENT. We will send free the 
new, enlarged edition of what we be- 
lieve to be the most interesting book ever 
written about stamps. Title ‘‘Famous 
Stamps_and Their Stories,’ Size: 60 
Ree. Illustrations: over 300. Binding: 
luxe. Printed on fine paper. It is so 
elegant in appearance that it will grace 
any library. Did you know that Abraham 
Lincoln was_an honorary citizen of the 
Republic of San Marino and that his por- 
trait is on two stamps of that country? 
Did you know that Columbia issued the 
largest siampe. in the world and that 
Switzerland has a stamp which is sold 
only from a traveling omnibus? These 
hundreds of other stamps are fully 
illustrated and their stories told. Noth- 
ng, like it has ever been attempted. This 
is more fascinating than fiction, 
Pere thrilling than a movie and more in- 
structive than years of study. We will 
send it Free for 5c mailing expenses but 
only to really serious approval applicants, 
together with a fine approval selection. 
Approval Headquarters, Globus Stamp 
Company, 268-4th Avenue, New York 
City, Dept. 217 


GIANT packet 200 all different from Af- 
rica, South America, Asia, South Sea 
Islands, etc. Includes World's smallest 
stamp; triangle and diamond-shai 
stamps; animal stamps. Nicaragua ‘Will 
Rogers” airma! many others. Also pack- 
et 17 different United States (cataloging 
50c); all obsolete, including $4 denomi- 
nation, commemoratives, etc. Total cat- 
slogue price over $5.00! Everything for 
only Se to Loge ol applicants! Mystic 
giamp, Gompany, Dept. 55-N, Camden, 
lew York. 


SONG poems wanted to be set to music. 
Free examination. Send poems to Mc- 
Neil, Master of Music, 510-PS-So. Aiex- 
andria, Los Angeles, Calif. 
SONGWRITERS: Learn the truth about 
songwriting opportunities, Send for free 
booklet. Allied Music, Dept. K-3399, Ca- 
rew Tower, Cincinnati, Ohio. 
ORIGINAL: poems, songs wanted for pub- 
Ucati radio. Westmore Music Corp., 
Dept. Boe Portland, Oregon. 
SONGWRITERS: Send your poem today 
for immediate consideration. Richard 
Brothers, 146 Woods Bldg., Chicago. 
SONGWRITERS! Outstanding, amazing 
offer. Hibbeler, C-15, 2157 N. Avers, 
Chicago. 
SONGWRITERS. Send original poems. 
America’s Snest service. Variety, Dept. 
G, Salem, 
Sone WRITERS: Agents wanted. Na- 
tional Music-F, 532 Sixteenth, Oak- 
land, Calif. 


SPORTING GOODS, GU 
TACKLE, ARCHERY 


HUNTING, fishing, trapy ping, outdoor 
equipment, used guns. and cata- 


HING 


free. Howe Fur Company, Coopers 
Mills, Maine. 
ARCHERY: Ideal sport and recreation. 
Complete instruction book, 50c. Cata- 
log free. Chester Brown, 617 South 
State, Chicago. 


FIFTY Cent tournament arrows for twen- 
ty-five cents. 245 W. 71 St., Los An- 

geles. 

SINKER Molds: Make your own sinkers. 
Free folder. Reading Instrument Co., 

Box _78, Reading. Pa. 


STAMP AUCTIONS 
AUCTIONS Monthly! The best way to 


buy desirable stamps for less. Cata- 
logue free. Samuel Boyaner, 106 West 
q5th, New York, N.Y. 


STAMP COLLECTING 


STAMP Outfit Free! Scarce Airmail tri- 
‘le from Mozambique Co.! Genuine 
North Borneo (missing from most collec- 
tions)! Also a set of U. S. stamps more 
than 50 years old, a Watermark 
(with instructions how to use it), and fl- 
nally, our famous jungleland Packet from 
such countries as Sarawak, Belgian Con- 
, Perak, mysterious Sudan, etc., includ- 
ng cannibals, head-hunters, bushwhackers, 
native animals and other jungle thrillers 


Station, Brooklyn, N. 
SIX dollars for 9c! ne different stamps 
ins -_batham $6.00) only 9c_ with approv- 
am Stamp Co., Springfield-50, 
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Cea big items! (1) Airmail Becket giant 
& midget. airmail stamp, Zep) lin stamp, 
etc. (2) Postal Zoo Packet: tiger, kanga- 
roo, kiwi, etc. (3) Triangle & Diamond- 
shaped stamps. (4) Stamps _ picturing 
transportation of mail, by dog sled, cam- 
el, locomotive, airplane. (5) Kings & 
Dictators Packet: Mussolini, Kemal Ata- 
turk, murdered Czar, etc. (6) Strange 
lands Packet: Greenland (new country!), 
Djibouti, Manchukuo, Palestine, etc. All 
for 5c to approval applicants!’ Maynard 
Sundman, Dept. 45, Bristol, Conn. 


PREE! World's smallest Sa bg Bolivia 
bicolored diamon Jubilee, 
Island, Congo, Danzig, Tunisia, 
West Indies, Southseas, Asia, 
Mozambique, BrCols., pictorials, 
commemoratives, Airmails, Bicolors, per- 
foration gauge, millimeter scale. Postage 
3c, Approvals. Davidsons, 2297-6E., Salt 
Lake City, Utah. 


WHITE Space, as used here, makes your 

ad stick out, and costs little more. It 
will pay you to investigate ins, Sim aly 
drop a postal to Classified Ad. ian ue 
Floor, 353 Fourth Ave., New Yorks 


CANNIBALAND—British _ Solomon _Is- 

lands, genuine Baden, Liberian Bongo, 
fantastic Manchukuo,, Cayman _ Islands 
beauty, $5.00 U. S., Bizarre Negri Sem- 
bilan, Turks Caicos, Everything 3c_with 
approvals. viking, 1-P Hanson Place, 
Brooklyn, N. 


NEW Irish Srokibion commemorative, 

Scarce Burmese Provisional, Moczam- 
bique Bi-colored Giraffe, Three Giant 
Russian Charities and twenty-two other 
genuine Czarist Russians all for 5c, ap- 
provals. ‘‘Things ¢tilatelic,"* 237 East 
Tes" Street. N.Y. 


TIBETAN Stamp Seal Genuine Tibet 
stamp free with ‘Complete Country’ 
collection (White Russia), stamps from 
Armenia, Azerbaijan, Burma, Tannou 
Touva and Ukrainia. Only Sc to ap- 
proval applicants. Cactus Approvals, Box 
1870-D, Tucson, Arizona. 


ARABIAN Sheik (Transjordania), Burma, 

Georgia, Inini, Azerbaijan, Ubangi, 
Manchuktio, Wurtemberg, Lithuania, and 
others. Only 3c to approval applicants, 
Kravat & Company, Department Sl, 1925 
Quentin Rd., Brooklyn, N. Y. 


50 DIFFERENT Stamps from fifty coun- 
tries, including Triangle, giant Dia- 
mond shaped stamp, new country of 
Burma. Also pair of stamp_tongs. Only 
5c to approval applicants. D. M. Ward, 
Desk S, Gary, Ind. 
WORLD'S Fair, (Ecuador), Greenlands 
No. 1, obsolete Albania, new Nigeria 
etc. Our valuable collection containing 
over 50 countries 5c with approvals. Stamp 
ag 53-C Webster Avenue, Brooklyn, 


Please mention PopuLar ScreNcE MontHLy when writing to advertisers. 


FREE Stamp Catalogue. New revised edi- 

tion, Giant erty pore 2 Quarterly listing 

Newfound- 

lands, States, new "issues, foreigns 

and Pictorials. Milustrations galore! Em- 

pire vlna Company, Dept. PR, Toronto, 
Canada. 


FREE. Western Hemisphere Collection! 

Countries from Arctic Circle to Cape 
Horn. Value over $5.00. Free to applicants 
for our Foreign approvals, becoming cus- 
tomers. Plymouth, Dept. A42, Bell, Calif, 


COLLECTORS. Fine United States air- 
mails, commemoratives, postage on ap- 
roval. No premiums. Just fine stamps, 
larvard Stamp Company, 318 Harvard 

St., Brookline, Mass. 


XMAS Present to you! Free. Any 15 
stamps you select from our Xmas Ap- 
proval. Just send names and address 2 
active collectors and 3c postage. Ranger 
Stamp Co., Box 2547, Dallas, Texas. 


EXCELLENT Quality U.S. precancel mix- 
ture. Wide variety in Bureaus and pd 

types. High catalogue value. $3.0 

1000. No approvals. Roy B. Lee, Box Be. 

Newark, N. J. 


ZOOIE!  Mystifying assortment 
countries—airmails and ‘* 
only 3c with approvals, 
lighted!_ Saxon Company, 
Street, Brooklyn, N. Y. 


CANNON! Set of stamps showing cannon, 
firing squad, cavalry shares, and 200 
other different stamps, only 10¢ to ap- 
proval applicants. Reich Stamp Cow 4047 
enmore, Chicago. 
FREE. Irish-U. 8. Constitutional and 
Will Rogers set to Sparoval applicants. 
Charles Cleaveland, 806 North Humphrey, 
Oak Park, Illinois. 
GAMBLE: Huge auction purchases brok- 
$1.00 lots. Enormous value. 
worldwide testimonials, Hughes, Queens 
Rad., Bournemouth, England. 
50 DIFFERENT, fine U. Re i peluding per- 
rhe Stam Cae 5 13” Holland “Building: 
e Stamp Shop, folland Bui 5. 
St. Louis, Mo. si 
UNPICKED! 100 U. S. revenues on doc- 
uments—10c! (700—50c). Excellent mis- 
sion mixture: pound 40c! Vanvoorheis, 
Hyndman, Penn. 


4 TRIANGLES, 2 diamonds (Pourien set, 
w 


hard 
jueer”’ stamps. 
‘ou'll be de- 
408-B Jay 


Costa Rican set) only ap- 
Provals. Arvin Stamps, 1335 Ocean 
"Kway, Brooklyn, N. Y. 


5 BEAUTIFUL Sets and packet plus 2 
premiums for 3c with approvals, Mail- 
poate Box 27, Grand Central, New York, 


500 FINE mixed United States with rare 


cover from pavil War period 25c. Ap- 
provals. Wright Brothers, 201 Mealey, 
Hagerstown, Maryland. 


UNITED States stamps on approval. Se- 
lections correctly numbered, reasonably 

priced. Southern Stamps, Box 70, Miami, 
a. 


CANADA—Newfoundland—35 different in- 

cludes Canadian Royal visit, Complete— 
Ten cents. Wallace Mitchell, Box 139, 
Cambridge, Mass. 

FINE Approvals, freshly filled books ane 
sheets. Tell me what you want and 
will send them. Skinner's, Bast 
Fourth, Long Beach, Calif. 
HINDENBURG | Zeppelin, 
Duchess—5c—Approvals. 

Shultes, Berne, N. Y. 

TEN Nineteenth Century United_ States 
2c—approvals. Spanner, 100 Forsyth, 

New York. 

20 DIFFERENT Commemoratives 3c with 
bargain approvals. Dolve, Box 406-T, 

Minneapolis, 


Spain Nude 
Laurence 


Minn. 


FREE! 3 Different Triangles, with ap- 
Provals. Rosenberg, 3527 Adams, Chi- 
cago. 

FREE! Nine desirable airmails. Ap- 
provals. P. Barker, 714 Market, San 

Francisco. 

1000 MIXED Foreign, 25c. Well worth 


sorting for values. Plaza Stamp Co., 
Santa Fe, N. Mex. 
FREE! 20 different Canada_to approval 
applicants. Hunziker, Box 225-OP, Min- 
neapolis, Minn. 


REVENUE Packet free. Approvals. Send 
ts stan Busis Box, Broad St., Paw- 
ucket, R. I. 


CLOSING out penny approvals mounted 
25c per 100. Arnold Croll, Manitowoc, Wis. 

FREE 25 Different Jugoslavia with ap- 
Provals, Lincoln, 5535 May, Chicago. 


POPULAR SCIENCE 


25 DIFFERENT Czechoslovakia 3c. Ap- 


provals. LC Trading, Box 38P, Belle- TATTOOING SUPPLIES WELDING 
rose, N. Y. TATTOOING Outfits, supplies, illustrated | D.C. Arc-welder plans $1.00 each, (Three 
FREE! Two coronation sets. Postage 3c. list_free. Percy Waters, Anniston, Ala, Tor $2.00). Build Z syouraalt without 
Roberts, 312U Sh Bldg., Baycity, r rewinding armature. 25-200 amperes from 
ion ace TEAR Have TAXIDERMY : (Delco, Fairbanks “Morse, Phelps, etc.) 
GLASS eyes, Taxidermists’, Furriers’ | farm light plant generators. 25-600 am~- 


50 FREE, Iraq, Iran, etc. Postage, Ic. 


supplies. Big catalog Free. Elwood Com- 


via d.c. motors salvaged from 


peres 
pAlbum gc. Bullard, 268D Northampton, | pany, 228 Smith Bldg., Omaha, Nebr. vehicles, muies, etc. 25-200 amperes 
oston Mass TRAPPERS from (Northeast, Dodge) automobile 
1000 MIXED U. §., isc, Foreign ap- é E starter generators. Welders Club_ of 
provals. Premiums. Lee, Bridgeport, | TRAP fox or coyote: Bunch system gets | America, WB-3432 M-Mart, Chicago, Illi- 
N.Y. the slyest furbearer. ged or no pay. | nois. For Sale: Welding books, vehicle 
350_MIXED U.S. stamps; 150 varieties: | Q. Bunch, Welch, Minn., Box T. motors, etc. (Super-fine and semi-flexi- 


58 cents. Jungkind, Box 806 
Little Rock, Ark. 


P. S. | TYPEWRITER: 


» OFFICE DEVICES 


ble welding cable, low as 5c per foot). 


RUSSIA 1232-5 Catalogue $2.00. With ap- 


TYPEWRITERS, adder, mimeograph, mul- 
tigraph, addressograph. Send for free 


ELECTROPLATE small parts at small 
cost. New low-priced outfit for labora~ 


cprovals 15e, Midwest, 2241-B East Tist, | ists of machines that will help you at half | {9TY OF amateur. | Write or elreular. 
scoKe. price. Pruitt, 28 Pruitt Bldg., Chicago. cipio Ave.. Cincinnati, Ohio 
SIX—Diamond_and Triangle stamps, 5c. . 2 Ps : 3 
Approvals, Gaydos, Kenosha, Wis. WANTED—MISCELLANEOUS DEMONSTRATORS. electric, arc welders. 
> i Money saving prices. Used by the 
50 GOOD mixed foreign stamps, 3c. | CASH for used Scientific instruments, 
‘ + ‘microscopes, cameras, shotguns, ete. | government. Trial and terms guaran- 
Elvin Stanton, Niantic, Conn. Write details. ‘“Blman’s, 2300ePS" Vanz | teed. Hobart Welders, Box P-1293, Troy, 
CENT-HI Penny approvals are better. | Buren, Chicago. Ohio. 


Ransom, 1333 Pontiac, Ann Arbor, Mich, 


WANTED Novelties, pictures, gadgets, ap- 


SOLDERING torch works directly from 


300 DIFFERENT 20c; 1000 75¢; 2000 $2.50. pealing to bars and taverns. Send de- city gas. $5.95 postpaid. No extras. 
Fred Onken, 630 79th St., Brookly: tails. Fritzel Laboratories, Pittsfield Bldg., Choate Manufacturing Co. 3464-A Prin- 
PENNY Approvals that please. Haywood, | Chicago. cipio Ave., Cincinnati, Ohio. 
305 “Adams _8t.._Pomone, Calif, WATCHE EMERGENCY Arc - welding via storage 
NYASSA pictorials; five airmails; 3c. batteries. Plans 10c. elders Jub, 
Altone, 2068 Daly,’ Bronx, N. ¥. He ee Ncysin demand Vouten | WB-3132_M-Mart, Chicago. 
BRAZIL, 50 different 10c with bargain learn tchmaking trade at home, spare ARC Welders, plans, material. Save 
approvals. Davis, Silver Lake, Ind. time. New original instruction system. money. Holgerson's Service, Canton, 


Script engraving course included. Write 


THREE sets for three cent stamp! Jack r : 
Reed, Houtzdale, Penna. ee cree eer oe chee WIND ELECTRIC PLANTS 

PENNY Approvals, that satisfy. Neil TCHMAKERS' Materials; tool: BUILD wind light plant. Complete plans 
Gronbe wee jewelry. Bought, sold, ‘and valuable catalog 10c. Welders, elec- 


watches; 


25 DI 
Plank. 


ch 


10¢, xpptey al: 
Astoria. 


ANY BOOK IN| 


PRINT! | | 


Delivered at your door. We pay postage. 
Standard authors, new books, popular editions, 
fiction, reference, medical, mechanical, chil- 
dren’s books, etc.—all at guaranteed savings. 
Send card now for Clarkson’s 1940 Catalog. 


Ben Segal’s, Mallers Building, 


LeJa 423 


Minne: 


Manufacturing, 
Minn, 


tric 
LeJa! 


polis, 


Get This Money-Making Outfit EE 


Start making money at once. Sure- 

fire Plan. Full or part time. Over 

200 household necessities. Fast sellers; steady 
repeaters. Liberal credit plan. Old-estab- 
lished company. Complete Outfit of full 

size packages FREE to reliable persons. 

Write for details; no obligation. 

E. J. Mills, 9646 Monmouth Ave., Cincinnati, Ohio. 


book lovers. The answer to your Christmas gift problem. FREE 
CcLAl 
Dept. PS 9-1255 So. Wabash Av: 
murine and Morse telegraphy taught 
established 1874, All expenses lo’ Catalog free. 
in Few Minutes 
To relieve the torturing pain of Neuritis, Rheumatism, 


FREE Write for our great illustrated book catalog. A short 
if you write NOW—TODAY! 
R D | Oo ENGINEERING, broadcasting, avi- 
| N thoroughly. 48 weeks’ engineer- 
Dodge’s Institute, Nye St., Valparaiso, Ind. 
Rh ti 
Neuralgia or Lumbago in a few minutes, get NURITO, the 


course in literature, The buying guide of 300,000 
RKSON PUBLISHING COMEANY. . 
ation and police radio, servicing, 
ing course equivalent to three years’ college radio work. School 
Relieve Pain 
or Money Back 
fine formula, used by thousands. No opiates, Does the work 


quickly—must relieve cruel pain to your satisfaction ina few 
minutes—or your money back, Don’t suffer, Don’t delay. Ask 
yourdruggist todayfor trustworthy NURITO onthisguarantee. 


To Master, this New 1940 P-A 


@ Just touch a key and blow nor- 
mally; you can’t miss. So easy, 
and such beautiful tone. Nothing 
to compare with these new P-A 
Saxes, Clarinets, Trumpets, 
and other P-A instruments. 
Fully guaranteed; your suc- 

cess assured. See your music 
dealer or write direct for beau- 
tiful free book, mentioning 
favorite instrument. No obliga- 
tion. Easy terms. Greatest fun, 
easiest with P-A. Write today 
sure. 1374 


PAN-AMERICAN 
1204 P-A Bldg. Elkhart, Indiana 


1. Send 
stamp for FREE TRIAL LESSON and further details MooN GAG- 
CARTOON SCHOOL, Box 106—Dept. B, Fall Creek, Wis. 


Ger Into 7 


National Baking Institute announces a new home, studs 
course in commercial baking. Baking now America’s fifth 


industry in wages. business. 
Good field for ambitious men. Common school education 
sufficient. Send for free booklet “Opportunities in 
mercial Baking’’ and requirements. 


National Baking Inatituts, 
3601 Michigan Av Dept. 1369 £0, U. S. A. 


rVrE CHEAP Ol git BURNER 


TYPE 
COOK and HEAT AT. Whose, 


In Your Present Stove or Furnace— 
HOTTER—No Drudgery, 
Dirt or Ashes—More Heat 
Quick at SMALL COST. 


OVER 40,000 SOLD 


Beats any cheap burner ever gotten out for 
low cost, perfect performance. Burns 
cheap oil a new way, without pre-gen- 
erating or clogging up. Quick intense 
heat by Simple Turn 
of Valve. Guaranteed. 


30DAYS’ TRIAL 


Prove its efficiency, 
convenience and eco- 
nomical operation. 
Write Immediately for 9 
FREE BURNER Quick HEAT at 
orre TO AGENTS Turn of Valve! 


who will demonstrate and take orders. Write quick, be first to learn how to"make 
REA MONEY right now, spare or full time—mail ic postcard today. 


UNITED FACTORIES, P-761, Factory Bidg., Kansas City, Mo. 


Seal 


AGENTS 
Salesmen 


BIG seh 


FURNACE 


for agents’ offer. 


AVERAGE MAXIMUM! T | | 
-TEMPERATURES OF THE 30 
OTHER OF THE LARGEST- 


Chart showing how much cooler Prince 
Albert burned compared to the average 
of the 30 other of the largest-selling 


i*+—— 86 DEGREES ——> 


Copyright, 1939, R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 
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brands recently tested for 
cooler smoking 


I'M 
GETTING REAL 
SMOKING COMFORT 
AT LAST_.COOLER, 
MILDER SMOKES, 


yeT RICHER- 


In Recent Laboratory “Smoking Bowl’ Tests, Prince Albert Burned 


G DEGREES COOLER 


OL’ JUDGE ROBBINS SAYS: 


than the average of the 30 other of 
the largest-selling brands tested 
—coolest of all! 


anise at a nationally known inde- 
pendent laboratory tested to find the 
COOLEST-SMOKING TOBACCO, and 
the results are no surprise to millions of 
smokers. Automatic smoking and heat- 
registering machines found that Prince 
Albert smokes coolest—as above. Say 
good-bye to parching, “bitey” smokes. 
P.A.’s cooler, milder smoking lets rich, full 
body come through EXTRA EASY ON 
THE TONGUE. Prince Albert’s choice, 
“no-bite” tobacco is “crimp cut.” (“Mak- 
in’s” fans, that’s a “pointer” to you too!) 


THE NATIONAL 


LET COOL- 
SMOKING PA. 
PuT NEW Joy 
IN YOUR PIPE! 


pipefuls of fra- 

grant tobacco in 

every handy tin of 
Prince Albert 


JOY SMOKE 


Please mention Porciar Science MontHLy when writing to advertisers. 


POPULAR SCIENCE 


woosse+ POPULAR SCIENCE «<o=-» 


vith by, 


RAYMOND J. BROWN, cadet 


Forty Years of 


— 


Then and now: It is difficult to 
find any family resemblance be- 
tween the powerful, streamline 
motor car of today and its wheezy 
ancestor, the horseless carriage 


By 
E. W. MURTFELDT 


DECEMBER, 1939 


the Automobile 


TREAMING up the steps of the Grand 
Central Palace in New York City a few 
weeks ago, eager crowds milled into the 
spacious exhibition halls where sleek, pol- 

ished 1940-model automobiles gleamed in the 
glare of a thousand lights. Salesmen eagerly 
talked about 100-horsepower engines, dashboard 
styling, and the sweeping flow of fenders. Cheer- 
fully they answered thousands of questions, but 
not one prospective buyer ever inquired whether 
a car would run or could actually be steered 
around a corner with perfect safety. 

Yet, only four dec- 
} ades ago, those were 
— the first questions 
that curious visitors 
asked at the first Na- 
tional Automobile 


4 


BODY PARTS 


for early automobiles were laboriously 
hammered out by hand. Contrast this 
crude method with the press at right, 
which stamps out a car top at one blow 


Show which opened in New York's old Madison 
Square Garden on November 3, 1900. And they 
had to be shown. So exhibitors set up a curv- 
ing lane made of parallel rows of barrels and 
proudly maneuvered their one-lung chariots 
through this hazardous course. 

Today we take for granted automobile per- 
formance that would have astounded the 1900 
throng that gazed in awe at the horseless car- 
riages of that first show. Thirty-one cars were 
on display, and more were powered by steam 
or electricity than by gasoline. Packard, the 


THE ASSEMBLY 
LINE MOVES 
Assembly-line meth- 
ods have been geared 
to ever-increasing 
speed. The one below 
turns out three cars 
a minute, 2,000aday 


Sa 
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only passenger car on display in both the 
1900 and 1940 shows, had a snappy one- 
cylinder model that boasted nine horse- 
power and a speed ranging from seven all 
the way up to twenty-five miles an hour. 

Around the exhibition arena, visitors were 
taken for a whirl along a board track to 
convince them that these motor buggies ac- 
tually would run. And up on the roof, exhibi- 
tors had erected a board incline with steep 
grades up which their cars chugged fifty- 
three feet in fifteen seconds. Coming down, 
their drivers proudly demonstrated that, 
under the right conditions, brakes could be 
made to work. 

None of the cars had windshields, and 
you steered with a tiller instead of a wheel. 
Some models had four wheels, and others 
only three, The three-wheeled Duryea had 
a single lever that took care of steering, 
changing gears, adjusting the spark, con- 
trolling the gas, and applying the brakes. 
Headlights were flickering oil-wick carriage 
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TRAFFIC congestion existed even be- 
fore the automobile, as this old Chicago 
street scene proves. The modern high- 
way pictured at the left illustrates how 
effectively engineering has met the 
new problems created by the motor car 


NEW 
LIGHTS 


Ais. Han: ety teem thal voll <oneaeetylens 
lagapetofearlyicars to thecasaled: beam unit 
with reflector, lens, and bulb locked to- 
gether in one dustproof and moistureproof 
piece, featured on many of the 1940 models 
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lamps. Contrast this 
one 1900 item with the 
sealed-beam headlights 
that many of the 1940 
ears have adopted. 
With reflector, lens, 
and bulb made as one 
integral unit, prefo- 
cused and sealed against 
dust, dirt, and mois- 
ture, this new head- 
lamp insures long life, 
minimum maintenance, 
moderate replacement 
cost, and a broad, ex- 
tra-powerful beam that 
cannot blind the eyes 
of approaching drivers 
when the switch is set 
for “traffic.” 

In the year of this 
first automobile show, 
there were only 8,000 
cars in the entire United States, less than 
the number that now pass a city corner in 
a couple of hours. A 1900 car that would 
run at thirty miles an hour for 100 yards 
was a racing machine. Except in and 
around large cities there was hardly a paved 
road in America. Roads through parks in 
Boston, Mass., were closed to motorists be- 
tween ten in the morning and nine at night, 
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ANNUAL SHOWS 


At the first automobile show, 
held at New York City in 1900, 
skeptical visitors wanted to be 
shown that the new gas buggies 
actually could turn corners, so 
exhibitors set up the labyrinth 
of barrels at the left for dem- 
onstration purposes. Below is a 
scene at a modern show, with a 
host of new models on exhibition. 


as a precaution against runaway horses. 
Four years before, South Dakota had a 
statute forbidding automobiles even to cross 
her boundaries. 

Yet ten years or more of motoring activity 
had already passed before the first automo- 
bile show, a decade marked by a bitter 
struggle for supremacy between electric, 
steam, and gasoline types. Electrics had the 
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disadvantage of limited range, and annoy- 
ing delays for battery charging. Steamers 
ran smoothly, but it took a long time to get 
steam up, and boiler leaks were frequent. 
Gas buggies were smelly, noisy, and com- 
plicated. Wits of the day said that with 
steamers it took a minute to find what was 
wrong and an hour to fix it, while with 
gasoline carriages it took an hour to find 
the trouble and a minute to fix it. 

In 1891, R. E. Olds made and 
sold his first steam-propelled car, 
and the following year Charles E. 
Duryea turned out America’s first 
gas-powered car. Modeled on the 
horse-drawn buggy, the body of 
this car was fitted with a whip 


RACING CARS 


Among the early speed drivers was R. 
E, Olds, seen at the right steering 
his Pirate over the sands at Daytona 
Beach, Fla. A modern racer, Capt. G. 
E. T. Eyston's Thunderbolt, is below 


SERVICE STATIONS 


Early motorists bought 
their gasoline and oil 
at drug and hardware 
stores, or at roadside 
garages like the one 
seen above. Right, a 
service station of to- 
day, with glass walls 
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socket. A Duryea car in 1895 won the first 
automobile race in the United States, a 
fifty-two-mile run over a muddy Chicago, 
Ill, course. Winning time: seven hours, 
thirty minutes. 

By the turn of the century and the first 
automobile show, the motor car had estab- 
lished itself and started to forge ahead. 
Some of the land- (Continued on page 241) 
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Stoker Pipe for Smokers 
Saves Matches, Tobacco 


BY ADDING a perforated metal disk, at- 
tached to an elevating screw, to the bowl of 
an ordinary smoking pipe, Harold T. Blum, 
of Millersburg, Ohio, has devised a pipe op- 
erating on a new principle. It is filled and 
lighted in the ordinary way. Then, from 
time to time, the elevating screw is given a 
turn, pushing the tobacco upward. This 
“stoker action,” according to the inventor, 
eliminates the necessity of relighting a pipe 
and produces a saving of more than thirty 
percent on tobacco. It is also said to pre- 
vent the formation of a soggy “heel” in the 
bottom of the pipe bowl. 


Protractor Marks Lines 
for Welding Joints 


ELIMINATING the necessity of making 
complicated templates, a new protractor 
simplifies the work of marking pipes for 
cutting in preparation for welding joints. 
To determine the angle at which the cut is 
to be made, the user sets an indicator on a 
180-degree scale. Then a flexible arm, hold- 
ing chalk or crayon, is moved until a guid- 
ing line has been produced, showing the ex- 
act angle at which the pipe should be cut to 
make the desired welded joint. 
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Turning the screw 
on this novel pipe 
pushes the tobacco 
upward as it burns 
down from the top 


TOBACCO 


ELEVATING 
DISK 


ELEVATING _, 
SCREW 


“Electrical Ears” 
Test Machines 


ELECTRICAL ears, tuned in to 
catch faint sounds that indicate 
flaws in finished products, are now 
being used in American factories. 
Deaf to all sounds except the par- 
ticular squeak or rattle they are 
set to pick up, such “industrial 
noise analyzers” can be used to 
warn assembly-line inspectors of 
defective motors or similar ma- 
chines. Even containers can be 
tested with the electrical ears. A 
manufacturer of canned goods 
found that pellets of lead some- 
times fell inside when the cans 
were being sealed. A special “ear” 
designed for him picks up the 
sound of a lead pellet rattling in a 
can. With the “noise analyzer” at- 
tached to the production line, all 
cans giving off the telltale noise 
are automatically discarded. 
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Nerve center of the CBS war-news bureau. Arrow 
points to the device pictured below, which flashes 
lights to warn the news analysts when time is up 


How Radio Gathers the War News 


O PROVIDE radio listeners with the 

most efficient coverage of war news, 
from all fronts, the Columbia Broadcasting 
System is now operating a specially de- 
signed studio in New York City that serves 
as a nerve center for news. From the mid- 
dle of the studio, announcers at the micro- 
phone table can look through a plate-glass 
window in one wall into the office of the 
director of the network’s news service; 
through a second wall window into the news 
room where a staff is receiving and editing 
late news bulletins; through a third to the 
master control booth; and through a fourth 
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to a soundproof listening room where a 
corps of linguists listen to and interpret in- 
coming short-wave programs from stations 
all over the world. In a small shack a few 
miles away on Long Island, a technician is 
in charge of three powerful receivers. While 
he is monitoring one program into the New 
York headquarters, he twirls dials on the 
other receivers to find another station with 
additional important news. A special silent 
timing device, pictured above, blinks bril- 
liant photoflood bulbs to warn announcers 
and news analysts that the end of a news 
period is at hand. 
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As the girl copies given words, the device plays a tune 


It Types Out Tunes 
Instead of Words 


IF YOU can operate a typewriter, 
it should be the easiest thing in the 
world to play a novel musical in- 
strument recently invented by 
Alexander Rose, a court reporter in 
the Borough of the Bronx, New 
York City. Resembling a small 
portable typewriter in appearance, 
the novel instrument is played by 
typing out words on keys, follow- 
ing a written score in the form of 
words inscribed on a sheet of paper, 
thus eliminating the necessity of 
learning to read musical notation. 
The keys of the instrument strike 
strings inside, and the tone pro- 
duced resembles that of a zither. 
How the instrument is used to type 
out a tune is being demonstrated in 
the photograph at the left. 


Skull Throws New Light on Ancient Man 


CALLED the most perfectly preserved speci- 
men of its kind in the world, the skull of a 
Neanderthal man, member of a race that in- 
habited the earth many centuries ago, was 
discovered recently on an altar in a cave at 
Monte Circeo, an Italian seaside resort 
some fifty miles from Rome. The surface 
of the skull showed that its owner had met 
death by repeated blows from a club, and 
the place where it was 
found led anthropolo- 
gists to believe that it 
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may have been used in some sort of religious 
rite. This discovery, it is said, enabled Prof. 
Sergio Sergi, head of the Institute of An- 
thropology at the Royal University of Rome, 
further to establish his theory that Nean- 
derthal man walked erect and not in the 
stooped posture of such creatures as the 
gorilla or the orang-utan, primates that 
still inhabit parts of the world. 


At the right is the newly found 
skull of a Neanderthal man, the 
most perfectly preserved speci- 
men of its kind ever discovered 


Prof. Sergio Sergi, anthropol- 
ogist, examining the base of 
the skull which proved to him 
that its owner walked erect 
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Auto-Wheel Fence for Used-Car Lot 


OLD wire wheels, salvaged from junked automobiles, are 
welded together to form a novel fence around a used-car lot 
in San Jose, Calif., which also boasts a gateway whose hinge 
posts consist of upright automobile drive shafts, connected at 
their tops by a muffler and exhaust pipe. 


New Rotary Bins 
Save Time, Space 


MOUNTED one above the other 
on a central vertical shaft, 
shelves containing compart- 
ments of various sizes for tools 
and machine parts can be re- 
volved to make their contents 
quickly available. A typical ex- 
ample of the advantage of the 
rotating parts shelves over sta- 
tionary types, the manufacturer 
claims, occurred in a Detroit, 
Mich., automobile plant where 
the device doubled the speed of 
serving parts to men. 
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Shoulder Shrug 
"Laces'' Corset 


of New Design 


A SHRUG of the shoul- 
ders is all that is re- 
quired to tighten a cor- 
set fitted with a novel 
automatic slide fastener 
now available. Raising 
the shoulders exerts a 
tug on the corset shoul- 
der straps which in turn 
pull the slide fastener 
upward to close it. 


Each layer of bins turns to display its assorted tools and parts 
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Beauty “Gun” Fires Ozone 
To Tone Up the Skin 


OMBARDING the skin and scalp with a vapor 

shot from a gun is a new type of beauty treat- 
ment that is said to cleanse and tone up the skin. 
The vapor, consisting of steam and active 
oxygen, or ozone, produced by an electric arc, is 
sprayed into the hair to treat the scalp, or over 
the skin, as shown in the illustrations below and 
at the right. 


A pistol grip helps direct the ozone stream onto the scalp 


Fly on Egg Is Tape Measure 


ALTHOUGH at first 
glance it appears to 
be only a house fly 
perched on a hen’s 
egg, the novelty pic- 
tured at the left is 
actually a handy 
tape measure. Pull- 
ing out the artificial 
leather fly unreels 
the tape measure 
from a drum inside 
the painted steel 
egg. A spring auto- 
matically winds up 
the tape when the 
egg is up-ended and 
the fly is released. 
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A beauty-shop client getting a skin treat- 
ment with the ozone-discharging apparatus 


Broken Glass Is 
Good for Chicks 


BROKEN GLASS, which keeps 
its cutting edges many times 
longer than pebbles, is by far 
the most effective form of grit 
a chicken can have in its giz- 
zard for grinding up and de- 
riving most nourishment from 
its food, according to Dr. 
George S. Oliver, Los Angeles, 
Calif., agricultural scientist. 


Glass and pebbles (top) taken froma 
chicken gizzard. Glass is still sharp 
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Realistic Model 
Railroad Crane 


BUILT to a scale of one 
inch to the foot, a re- 
markable working model 
of a railroad wrecking 
crane designed and con- 
structed by Aaron F. 
Scoblic, of Milwaukee, 
Wis., will lift more than 
double its own weight of 
155 pounds. Powered by 
a quarter - horsepower 
electric motor, the crane 
is operated from the side 
of the revolving cab by 
means of four control 
levers, each of which has 
a forward, neutral, and 
reverse position. This 155-pound model railroad crane will lift double its own weight 


Railroad Cattle Crossings Get Telephones 


ARMERS drive their 

cattle over railroad 
crossings with complete 
safety by using a novel 
system recently estab- 
lished. Using a _ tele- 
phone installed near 
the crossing gate, the 
farmer calls the railroad 
signal man and ascer- 
tains if near-by track 
sections are free of ap- 
proaching trains. If 
they are, he opens the 
gates, drives the cattle 
across, closes the gates, 
and then calls the signal 
man from the phone on 
the opposite side of the 
track, to report all clear. 


New Electric Hand Tool 


OPERATING with a reciprocating move- 
ment, a new workshop power tool will chip, 
saw, file, burr, and hone, performing many 
jobs such as die sinking, and pattern, tool, 
and plastic- 
mold making. 
Powered by a 
110-volt univer- 
sal motor, the 
tool weighs 
only one pound. 
It is available 
in models hav- 
ing 7/16-inch or 
4-inch stroke. 


How the power tool can be used 
for. filing: “AP tight the com: 
plete: unit with iis! ‘accesories 
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Oliver Engebretson, one of the three boy ocarina 
manufacturers, cutting sections from quarter-inch 
sheets of walnut, mahogany, and maple ona jig saw 


With his two partners, Stewart Sumner and Richard 
Fjellman, he joins the wood laminations with water- 
proof glue and leaves them in clamps for two days 


| ANUFACTURING a patented 
product in a basement work- 


shop after school hours, three 
Minneapolis, Minn., boys, Stewart 
Sumner, Dick Fjellman, and Oliver 
Engebretson, have made a flying start 
toward business success. Their prod- 
uct is a wooden variety of the ocarina, 
the familiar musical “sweet potato” 
usually made of clay. Invented by 
Sumner, it is made, with the help of 
his high-school chums, in the base- 
ment of his home. A complete layout 
of power and hand tools aids in the 
work. Each boy is in charge of a 
section of the “assembly line.” Enge- 
bretson, for example, operates the jig 
saw, cutting pieces from sheets of 
walnut, mahogany, and maple, a 
quarter of an inch thick, to form 
the laminated body of the instru- 
ment. Waterproof glue is used to 
bond the laminations together. After 
the body of the ocarina has been 
shaped with garnet paper, Sumner 
takes over the job of tuning the in- 
strument, producing holes of correct 


After glue has set, the instrument takes 
shape on a garnet-paper disk, as at left, 
Then Fiellman, above, starts the finger 
holes with a drill. Each boy has charge 
of a definite part of the “assembly line” 
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REAPS PROFIT FOR 
HIGH-SCHOOL BOYS 


This is how the inside of a 
wooden ocarina looks before 
the two halves are glued to- 
gether. Right, the boys try 
out some of their products 


sizes with burning tools. Fjellman does 
the final work of polishing and finishing. 
The instruments are sold in several sizes, 
at prices as high as six dollars each. Al- 
ready, more than 400 have been sold and 
several radio stars are using them on 
their programs. 


To make sure that each instrument is perfect 
in pitch, it is tested with a tuning bar. The 
boys have sold ocarinas to famous radio stars 


Sumner, the inventor of the wooden oca- 
rina, does the tuning by burning out the 
drilled holes to the proper sizes. Right, 
Fjellman and Engebretson finishing in- 
struments with sandpaper and linseed oil 
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Dial Connections Speed Up Telegrams 


IALS, similar to those used on metro- 

politan telephones, are now em- 
ployed for speeding up the transmission 
of telegraph messages. Operators in New 
York City, Bridgeport, Conn., and Washing- 
ton, D. C., need only to twirl a dial to connect 
their offices by direct circuit with the main 
telegraph offices at Boston, Mass., Chicago, 
Ill, Cleveland, Ohio, Baltimore, Md., and 
other leading cities. After dialing the num- 
ber of the desired city, the operator then 
sends the message by teletype so that it ar- 


Quick Changes Possible 
with New Drill Chuck 


SPEEDY changing of 
drills is made possible 
by a new chuck recent- 
ly introduced by a Chi- 
cago, Ill, tool manu- 
facturer. According to 
the maker, the chuck 
permits drills to be 
changed safely without 
stopping the machine, 
a slight upward move- 
ment of a knurled sleeve 
releasing the drill. Be- 
sides the time-saving 
feature, the manufac- 
turer says, the chuck 
reduces drill breakage. 
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At the left, an operator is dialing a distant 
city before transmitting a message by teletype. 
Below, an engineer demonstrates the “brains” 
of the trunk-circuit, channel-switching system 
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rives at its destination in printed form, 
ready for delivery. Known as the “trunk- 
circuit, channel-switching” system, the new 
departure will increase the speed with which 
messages can be transmitted to distant 
cities. Previously, long-distance messages 
had to be relayed through operating centers, 
thus increasing the time required for trans- 
mission of telegrams. 


Post Card Forms Frame 
for Your Own Snapshot 


Post CARDS with compartments into 
which you can slip snapshots, are now avail- 
able. Ends on the card fold back over the 
picture to protect it. When the card reaches 
its destination, these ends can be bent to 
turn the card into an easel frame. 
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Skyscraper 
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Houses Six-Story Garage 
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Not a fire call! Just an attendant hurrying "downstairs" for a car parked in the skyscraper's garage 


XTENDING three stories below and three and steel, on two sides of the building, open 
stories above the street floor of a automatically as motorists drive up to 
giant skyscraper, an 800-car, air-conditioned them. Regulation fire-house poles make it 
garage at Rockefeller Center effectively unnecessary for attendants to walk down 
solves the car-parking problems for visitors _ stairs in parking or fetching cars. 


to mid-town New York. 
Spiral ramps allow the 
ears to be distributed 
quickly to the different 
levels, while powerful fans 
continuously suck away 
air contaminated by the 
car exhausts. Broad fold- 
ing entrance doors of glass 
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Driving on contact plates causes the doors to open automatically. 
Inside, spiral ramps connect the six completely air-conditioned 
floors. At left, water comes mixed with soap from the laundry hoses 
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Electric arcs are photographed through 
the 1,000 openings in this drum, which 
revolves as fast as 7,200 times a second. 
Left, W. K. Rankin in front of the camera 


Camera Makes 
120,000 Shots 


in a Second 


HAT is the speediest camera in the world? 
According to General Electric experts, the 
title belongs to a new camera developed by W. K. 
Rankin, Philadelphia, Pa., engineer, that shoots 
pictures at the rate of 120,000 a 
second. Designed to photograph 
electric arcs so that their be- 
havior can be studied in circuit 
breakers and other electrical ap- 
paratus, the camera is cylindri- 
cal in shape and is surrounded 
by a steel case large enough for 
a man to work in, thereby pro- 
viding its own darkroom. Since 
it was found that conventional 
glass lenses caused distorting 
reflections of the camera’s sub- 
jects, the device substitutes a 
revolving drum pierced with 
1,000 tiny openings only one 
one-hundredth of an inch in di- 
ameter. Light passes through 
the pinholes of the drum as it is 
whirled 7,200 revolutions a min- 
ute during exposure of the film, 
which is held against the inside 
of the drum by centrifugal force. 


Section of developed 
film above shows how 
electric arcs change 
in size. At right, a 
new film is being in- 
serted in the cylin- 
der. To do this, the 
operator gets in the 
camera case, which 
is its own darkroom 
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Funnel Fits Upright 
on End of Barrel 


THERE’S no need to up-end 
heavy barrels, when a new type = 
of funnel is used to replenish their t 
contents. With its spout inserted { 
in the bunghole, the funnel stands 
securely in place. Built-in brack- 
ets rest against the end of the 
barrel to support it, as shown in 


the illustration below. The wide { 
| mouth of the funnel avoids any H 
likelihood of spilling the liquid. 


Chart Keeps Murder Record 


RESEMBLING an enlarged chart of a family tree, 
the novel panel shown in the background, above, has 
been helping Philadelphia detectives and prosecutors 
keep track of a sensational series of murder trials. 
The first line lists twenty victims allegedly poisoned 
for profit by an “arsenic ring.”” Names of defendants Brackets support the funnel so that the 
and codefendants appear beneath. barrel need not be up-ended for filling 


of: ipe aul . 
Beautifies Bingo Beans as Business 


BY PAINTING Lima beans in 
fancy colors, Stanley Nowicki, of 
Grand Rapids, Mich., has found a 
new and profitable occupation. 
His customers are establishments 
that conduct games of “Beano,” a 
pastime resembling “Bingo” or 
lotto, in which the dried beans 
are used as markers on numbered 
cards. They were uncolored until 
Nowicki introduced the idea of 
tinting them to make them more 
attractive. His raw material for 
each batch is a 100-pound sack 
of beans of the large California 
variety. These he divides into as 
many piles as there are colors to 
be used. Each pile gets a coat of 
the desired shade, applied with a 
quick-drying material that leaves 
a high gloss. 
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How Well Do You Get 


CHECK YOUR PERSONALITY 


HOW WELL ARE YOU ADJUSTED 
TO YOURSELF? 


Is it easy for you to introduce or be 


introduced to people? Yes—(]) No] 


Do you find it hard to keep from being 
bossed by people? YesC]) No[j 


Do you usually get upset when things go 


wrong? YesCX]) No[(j 


Do people seem to think you are depend- 
able? Yes(] No([j 


Do members of the opposite sex seem to 
like you? Yes] No 


Are you considered a failure in many of 
the things you do? Yes(] No() 


Do you have to do what other people tell 
you to do most of the time? Yes [] No [) 


Do you feel that you are given enough 
liberty in doing what you want to do? 
Yes(] No 


Do the people at home make you feel that 
you are an important part of the family? 
YesX No([j 
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Have you found it difficult to make as 
many friends as you wish? 
Yes) No([) 


10 


cators announced the perfec- 
tion of a scientific test which 
analyzes your personality and abil- 
ity to get along with the world just 
as the familiar intelligence test re- 
veals the quality of your mind. 
Three years of research and ex- 
periment went into their psycho- 
logical questionnaire. The scientists, 
Drs. Ernest W. Tiegs and Louis P. 
Thorpe, of the University of South- 
ern California, and Willis W. Clark, 
Director of Administrative Research 
for Los Angeles County schools, 
worked out an original list of 1,000 
questions. Combining them in vari- 
ous ways, they tried them out on 
800 high-school and junior-college 
students in and around Los Angeles. 


] 1 Do you feel that you fit well into the 
community in which you live? 
Yes) No) 


12 Do you find many people inclined to say 
and do things that hurt your feelings? 
Yes—X) No(j 


13 Do you often feel that people do not ap- 
preciate you or treat you as they should? 
Yes No(j 


Are you more restless than most peo- 
ple? YesCX) No) 


14 


1 5 Do you frequently find that you read sev- 
eral sentences without realizing what 
they are about? Yes—X] No([J 
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Along with People? 


WITH THIS NOVEL TEST 


By means of such “previews,” the 
educators were able to eliminate 
queries which were too obvious or for 
other reasons unsatisfactory. In the 
end they reduced their list to 180 
questions. In this form, it has be- 
come known to psychology as ‘‘The 
California Test of Personality.” 
The thirty searching queries which 
appear on these pages were selected 
by the scientists as a condensed test. 
By answering the queries honestly, 
you can make a scientific self-analy- 
sis of your character and your abil- 
ity to get along in the world in which 
you live. The questions at the left 
reveal your self-adjustment; those 
at the right your ability to get along 
with others. When you have an- 
swered all, turn to page 238. 
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HOW WELL ARE YOU ADJUSTED 
TO OTHER PEOPLE? 
If you need something badly enough and 


] 
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10 
11 


12 
13 


14 


cannot buy it, are there times when it 


is 


all right to take it? Yes No 


Should a person be courteous to disagree- 


able people? Yes No 


Is it necessary to obey “No Tresspassing’ 


signs? Yes 


Is it easy for you to talk with people 


soon as you meet them? Yes 


Do you frequently find it necessary to in- 


terrupt a conversation? Yes 


Do you have many friends rather than 


just a few? Yes 


Do you have to talk about yourself and 
your abilities in order to get recognition? 


Yes 


Do you often have to fight or quarrel 


in 


order to get your rights? Yes 


Do the members of your family frequent- 


ly have good times together? 


Yes No 


Does some one at your home quarrel with 


you too much of the time? Yes No 


Do you avoid inviting others to yo 


home because it is not as nice as theirs? 


ur 


Yes(j No 


Do you like to take care of your own 


or 


some neighbor's pets? Yes No 


Does it make you happy to know th: 
your neighbors are getting along well 


Yes 


Are there people of certain races th 


one should not be expected to tolerate? 


at 


Yes No 
1 5 Are many of your neighbors the kind of 
people you dislike? Yes No 
——EEESsS 
7 


A heavy gear housing equipped with the new clutch. At 
the right, above, note the tirelike tread and construction 


New Tirelike Clutch 
Works by Inflation 


RESEARCH at an Akron, Ohio, tire factory has 
resulted in the perfection of a radically new rub- 
ber clutch for Diesel and marine engines. Tire- 
like in shape and construction, the new clutch is 
operated by air pressure instead of the usual 
levers and springs. Air forced into the clutch in- 
flates the rubber doughnut and causes it to make 
perfect contact with the inside of a metal cylin- 
der which serves as the clutch plate. In recent 
tests, a towboat fitted with the new unit was 
changed rapidly from full speed ahead to full 
astern 1,400 times, with no appreciable wear. 
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External details of the clutch are shown 
here. The air line that inflates the rub- 
ber casing enters at the central shaft 


Clothespin Toymakers Come in Kit 


COLORED clothespins, providing the ingenious youngster 
with material for making a wide variety of toys, are now 
being sold in compact kits, containing either sixty-five or 
100 spring-type pins. The larger set also contains pulleys 
and wheels. Instructions are given for producing toy 
bridges, windmills, and other structures. No tools are 
required as the pins remain clamped in place. 
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Canned, Frozen Sunlight 
Shipped by Airplane 


CANNED sunshine, absorbed by lumines- 
cent powder and flown from Florida with the 
powder frozen by liquid air to a temperature 
of 300 degrees below zero F., recently turned 
on lights in New York City. As the tube 
thawed out, the powder began to glow, re- 
leasing solar energy. Through a photo-elec- 
tric cell, this light turned on the electric cur- 
rent. Samuel G, Hibben, Westinghouse light- 
ing expert, conducted the demonstration. 


Shells Serve as Models 
for Fast War Planes 


PHOTOGRAPHING field-artillery shells in 
flight is a plan to be used by British aero- 
nautical experts in designing faster fighting 
and bombing planes. The pictures, made by 
fixed-focus cameras on artillery proving 
grounds, are expected to reveal stresses 
built up by air resistance around plane noses 
of various shapes, better than tests made 
with stationary models in wind tunnels. 


Loudspeakers set into the wall of a 
Milwaukee brewery invite passers- 
by to come in and inspect the plant 


More amplifiers inside, as at the 
right, sound off with a recorded 
talk when a guide presses a buttan 
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This tube contains “bottled sunlight" from Florida 


Phonograph and Loudspeakers 
Explain Brewery to Visitors 


WHEN a Milwaukee, Wis., brewing company found 
5,000 persons a week were visiting its plant, it replaced 
lectures by regular guides, who had difficulty making 
themselves heard above the noise of the machines, with 
talks reproduced by phonograph records and amplifiers. 
Now, the various steps in brewing are explained to 
visitors by loudspeakers scattered about the plant. 
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HOW SEARING FLAMES ARE HARNESSED 


IRST of its kind in the world, a “pocket 

powerhouse” of sensational new de- 

sign will soon be ready for emergency 

service in a bombproof tunnel at Neu- 
chatel, Switzerland. Its machinery, already 
completed and tested successfully, includes 
neither towering steam boilers nor other 
bulky accessories. Hence the whole instal- 
lation fits easily into a concrete chamber 
only sixty feet long, seventeen feet wide, 
and twenty-seven feet high. Yet it will gen- 
erate enough electricity to supply the whole 
city of 23,000 inhabitants with light and 
power, at a few minutes’ notice, in case the 
existing municipal power station should be 
put out of commission. 

This mighty midget among electric plants 
concerns not only the people of Neuchatel, 
but the whole world as well. The remark- 
able machine that drives its 5,300-horse- 
power generator looks and works like a 
steam turbine—but steam is not what pro- 
pels its whirling blades. Instead, it is a 
searing blast of gas from a roaring jet of 
ignited oil, hurled against the rotor at a 
temperature of 1,000 degrees. 

Here is the realization of many an in- 
ventor’s dream — a 
practical high - pow - 


By ALDEN P. 


This “pocket power plant" was 
detignadstaniciltammprdce 
emergency generating unit 
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ered gas turbine. Forward-looking engi- 
neers have long seen it coming. Now it takes 
its place, as a brand-new kind of prime 
mover, beside the steam engine and steam 
turbine, the gasoline motor, and the Diesel. 

Because of their compact size, gas tur- 
bines may well propel the narrow-hulled 
destroyers of the world’s navies, and other 
speedy craft. On land, they may drive loco- 
motives that haul crack flyers. Besides 
generating electricity in power stations, gas 
turbines may be expected to displace other 
forms of power in certain industries, for 
which they are peculiarly well adapted. And 
these are only a few of the applications that 
coming years may find for them, according 
to the originators of the new design, the 
Brown Boveri firm of Baden, Switzerland, 
one of the world’s leading makers of power 
machinery. 

How a gas turbine works is illustrated in 
an accompanying drawing, where it is 
shown in use for generating electricity. It 
has three vital parts: a blower of special 
design, a combustion chamber, and the tur- 
bine proper. From the blower, compressed 
air under a pressure of thirty to fifty pounds 


to the square inch en- 
ARMAGNAC 


ters the combustion 
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FUEL-OIL 

PUMP 
Typicl gas-turbine in- 
stallation for driving 
@ generator. Engineers 
see vast possibilities 
for this compact, eco- 
nomical source of power 


BURNER IGNITES 
OLL-AIR MIXTURE 


fLeAN-oU hz 
scorching gases strike the blades of the 
multistage turbine, where the last ounce of 


chamber, transforming the flaming spray of 
an oil burner into a seething inferno. Ex- 
panding vapors rush onward toward the gas 
turbine as they burn. Air from a secondary 
inlet brings them down to 1,000 degrees 
Fahrenheit—considered, at present, the up- 
per safety limit of temperature. Now the 
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energy is extracted from them beiore they 
escape through an exhaust port to the stack. 

Mounted on the same shaft as the turbine, 
the blower whirls with it, about three 
fourths of the turbine’s power going to op- 
erate the blower. The rest is useful power 
for driving the (Continued on page 236) 
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TELEVISION PLANES 
pe ENEMY LINES 


2 “4 

: } SNTELEvIsION 2% . 

“een ON CAMERA 

et ail 

8 sana ore 
1 

RONING high 

above the earth, 

out of range of 

effective anti- 

aircraft fire, planes of 

England’s Royal Air 

Force may soon trans- 

mit “televised” images 

of enemy positions to 

field headquarters. De- 

tails of a British patent 

issued to the country’s 

leading television firm, 
just before the outbreak of hostilities, reveal 
how territory over which a plane is flying will 
automatically be scanned to secure information 
of strategic value. 

Mounted over a window in the bottom of the 
fuselage, an aerial television camera with tele- 
scopic lenses operates continuously while the 
plane is in flight. As the craft soars past trench- 
es, gun emplacements, military roads, and am- 
munition dumps, the television “eye” translates 
high lights and shadows into a string of elec- 
trical impulses, and a compact but powerful 
radio puts them on the air. 

Back at headquarters, the commanding offi- 
cer sits at the screen of his television receiver, 
intently watching the same panorama unroll. 
With the disclosure of each important objective, 
aides insert pins in a military map to show 
where artillery fire should be concentrated or 
bombing planes dispatched. 

Over reconnaissance by aerial photography, 
the new television system presents certain 
marked tactical advantages. No precious min- 
utes or hours are lost while the plane returns to 
its base, or while films are developed, during 
which time the battle scene. may have under- 
gone important changes. Instead, shifts in the 


AERIAL 


RECEIVER. 


disposition of fast motorized columns, 
and other events in the speeded-up 
tempo of modern warfare, are revealed 
at the very moment they take place. 
In addition, the television “eye” will 
see through camouflage that effective- 
ly masks ground activities of the enemy 
in ordinary aerial photos. Wearing 
sprigs of foliage in their headgear, ad- 
vancing or retreating soldiers may be 
indistinguishable from the surround- 
ings in still pictures—but the telltale 
screen of the television receiver clear- 
ly reveals any moving object, making 
concealment doubly difficult. Any 
scenes of special interest can be 
photographed on the receiver screen. 


LOOKING BEYOND THE LINES 


Officers at field headquarters look down 
on hostile positions and troop movements 
in television images radioed from a plane 


NEW SYSTEM OF MILITARY RECONNAISSANCE PRESENTS 
COMMANDERS WITH AN ACTUAL PICTURE OF CONDITIONS 
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Division of nine U. S. Army planes flying in formation. This flight pattern, which is called "echelon 


of echelons, 


ITH aerial armadas battling in 
European skies, one of the most 
dramatic developments of the war 

has been the rise of the massed air attack. 
The picturesque ace of yesterday is largely 
a thing of the past. Single-handed battles 
aloft have been replaced by the clash of 
massed engines of destruction, compact, 
highly-trained groups which act as units. 
War birds who handle the controls in 
such close-formation flights, are trained like 
gridiron stars. Basic maneuvers, like the 
plays of a football team, are practiced hun- 
dreds and thousands of times. Groundwork, 
comparable to the “skull practice’ of col- 
lege players, forms part of the 
day’s activity for the airmen. 
And, day after day, during the 
training period, they engage in 
“signal practice” in the sky, the 
ships maneuvering and shift- 
ing places at the leader’s com- 
mand. As a result, when fight- 
ing ships head out over enemy 
lines for a mass attack, every 
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is one of the many complicated groupings used in modern sky fighting by massed planes 


pilot is letter-perfect in the part he is to 
play. 

In step with this new development, flyers 
of the U. S. Army and Navy are receiving 
intensive training in formation flying. An 
innovation in the work has just been intro- 
duced at the Navy air base at Floyd Ben- 
nett Field. This is the use of model air- 
planes to supplement drawings and sketches. 

Squatting in a circle around Lieutenant- 
Commander D. F. Smith, the officer who 
originated the new departure in teaching, 
the pilots watch him shift the model planes 
about to form V’s and angles and straight 
lines, each representing a basic formation 
for wartime flying. As each 
shift in position occurs, Com- 
mander Smith explains to the 
individual pilots the correct 
handling of their machines. 
Thus the war flyers are able to 
visualize the maneuvers as a 
whole, as well as to see the 
path their particular ships 
should follow. 
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As mass fighting has increased in com- 
plexity, larger and larger formations have 
become a feature of war flying. The origi- 
nal, and smallest, unit in formation sky 
fighting is the “section.” It consists of three 
planes. When two or three sections are op- 
erating as a unit, they are known as a 
“division.” The air “squadron” contains 
two or more divisions. A “wing” is formed 
of two or more squadrons, while the largest 
present-day unit is the “group.” It consists 
of four squadrons, flying under an air-group 
commander, and contains at least ninety- 
six fighting planes. Both naval and land 
pilots follow essentially the same technique 
in formation flying. 

At Floyd Bennett Field, during his in- 
struction with model ships, Commander 
Smith uses six miniature machines, repre- 
senting two sections. Over and over again, 
he moves them into a half-dozen basic 
formations. Later, when the Navy airmen 


take off for aerial signal practice, they 
guide their full-size ships in the same ma- 
neuvers. 

The original formation position, the “sec- 
tion V,” is taught first. The leader, or No. 1 
plane, forms the point of the V with the 
two “wing men” flying behind and to either 
side. The trailing plane at the left of the 
leader is known as No. 2; that at the right, 
No. 3. When two such V’s are flying side 
by side, the formation is called a “‘line of 
sections.” If one of the V’s drops back to a 
position behind, above, and to one side of 
the other, the formation is known to war 
birds as an “echelon of section V's.” 

The term for a formation in which the 
six planes of the division assume the posi- 
tion of two stairways slanting in opposite 
directions away from a central line is “op- 
posite echelons.” If the two “stairways” are 
parallel, the formation is called a “left 
echelon” or a “right echelon,” according to 


"Skull practice" on the 
ground: Lieutenant- 
Commander D. F. Smith 
demonstrating’. bots 
ing formation at Floyd 
Bennett Field air base 


Three Navy planes flying in the 
elementary section V" formation. 
At a signal from the leader, in 
circle, the trailing planes pull 
up abreast for "line formation" 


which direction the stagger takes place. If 
all six planes form one angling line, each 
of the rear five being behind, above and to 
the same side of the plane ahead, the forma- 
tion is called an “echelon of echelons.” Fi- 
nally, there is the straight-line, wing-to- 
wing position, or “line formation.” 

During signal practice in the air, the 
leader indicates changes in formation, in 
many instances, by holding out his arm. 
Straight out, parallel with the wings, it 
signals a line formation. Held vertically 
overhead, it means the echelon formation. 
Held down outside the cockpit, it indicates 
a return to the familiar V formation. Radio, 
in addition to manual signals, also plays an 
important part in directing large groups of 
planes in wartime attack and defense ma- 
neuvers. 

For bombing flights, a variation of the 


86 


familiar V formation has been 
developed to provide maxi- 
mum protection against at- 
tackers. Five big machines 
form a V while the sixth flies 
between the two last planes and in line 
with the leader. Such a formation, in the 
first place, enables the machines to drop a 
salvo of bombs on a concentrated area and 
thus inflict a maximum of damage. Again, 
the huge and relatively slow machines have 
little chance to outmaneuver the sky hor- 
nets of enemy pursuit squadrons. Their 
greatest chance of safety in the event of an 
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attack is to fly in a compact group so they 
can bring a concentrated blast of gunfire 
on the attacking planes. 

Naval pilots, particularly in sea work, 
find added safety in numbers. The fact that 
the smallest unit contains three machines 
is a factor in rescuing pilots out of sight 
of land. If one of the three planes is forced 
down, one of the remaining ones can stand 
by while the third races to the nearest ship 
or land base for help. 

Ever since the closing days of the World 
War, the importance of formation flying 
has been given major consideration by Air 


Raising his arm vertically over« 
head, the leader signals for a 
more complicated shift into the 
“echelon” formation seen below 


When the leader's 
arm drops outside of 
his cockpit, the planes 
swing back into the 
"section V."" Dotted 
lines show maneuvers 
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Corps officers. Early aces—like Rene 
Fonck, who shot down seventy-five enemy 
planes, and Georges Guynemer, with fifty- 
three victories to his credit—were lone 
eagles who achieved their triumphs in sin- 
gle combat. As the war progressed, and the 
airplane developed as a fighting tool, how- 
ever, massed formations began to appear. 
Early in 1916, the “flying circus,” led by 
Baron von Richtofen, started to set the 
pace on the Western Front. After the 
death of “The Red Knight,” others carried 
on the idea of formation flying, notably 
Capt. Eddie Rickenbacker, leading Ameri- 
can ace and commander 
of the 94th Pursuit 
Squadron. The war ended 
with the military value 
of massed air fighting 
soundly established. 

How effective will 
bombing armadas be in 
the present conflict ? Will 
they overturn naval 
strength? Will they blast 
openings through the 
modern Chinese Walls 
of fortification ? 
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HIRTEEN years ago, in 1926, Major 

Frank A. Good, instructor in agricul- 

ture at the Provincial Normal School, 
Fredericton, N. B., set out to produce a 
“one-tree orchard” as a living monument to 
the apple-growing industry of the province. 
He determined to graft every apple grown 
in New Brunswick on the branches of one 
tree. Choosing a sturdy wild-apple tree, 
which had grown from seed, he made sev- 
enteen grafts the first season. By the fall 
of 1930, the tree was bearing thirty-five 
different kinds of apples. Three years later, 
it produced fifty varieties. Each year since, 
Major Good has added more scions. Today, 
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TAKE YOUR PICK 
of apples, and it probably 
grows on this tree. Some 
144 grafts have been 
made on it by its owner, 
Major F. A. Good, left. 
At right is a recent graft 


his remarkable orchard on one tree repre- 
sents 144 grafts and virtually every apple 
ever grown within the boundaries of New 
Brunswick can be found among the vari- 
colored and many-flavored fruit which its 
branches produce each auf 1mn. The work of 
grafting has been made more difficult by the 
severe winters of the region, when the ther- 
mometer often drops to forty and fifty de- 
grees below zero. Among the familiar apples 
produced by the unique tree are Ben Davis, 
yellow transparent, northern spy, and Rome 
beauty. Some years, as many as four bar- 
rels of perfect apples are harvested from 
Major Good’s concentrated orchard. 
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Out of the televised scene himself, the engineer can keep the mike always near the sound source 


TRAPPED to the back of a television 
engineer, an overhead boom of light- 
weight metal tubing carries a microphone 
that picks up the sound accompaniment for 
British television programs. In the example 
illustrated above, the “walking mike” is 


=. 


A switch on the megaphone is pressed to fire the starting gun 
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bringing listeners an assorted selection of 
bleats from a sheep-shearing center. Ear- 
phones help the operator find the best 
position. Beside him, a television camera 
on a rolling truck is putting the actual scene 
on the air. 


Megaphone Switch 
. Fires Starting Gun 


x AN IMPROVED starting device for 
foot races, invented by a British 
scientist, has proved successful in 
recent tryouts. After giving the 
preliminary commands through 
his megaphone, the starter flips 
an electric switch attached to its 
handle. A battery fires the start- 
ing gun, mounted in a box on a 
standard. The invention complies 
with international sporting rules 
that the starting official must 
have the runners under his eye, 
and that the gun must be in a pre- 
scribed position relative to the 
runners. In the photograph at 
left, the box holding the gun is 
opened to show its mechanism. 
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Lightweight Ear Guards 
Protect Factory Workers 


EaRS as well as eyes are protected from 
flying bits of metal, wood chips, dust, and 
other factory hazards endangering work- 
men, by the combined safety goggles and 
ear muffs shown in the illustration. Con- 

ventional safety 
a goggles are fit- 
ted with the 
muffs, which 
weigh only two 
ounces and are 
held snugly in 
place by a 
springy steel 
head band. A 
finemetalscreen 
ineach earopen- 
ing allows sound 
to enter but bars 
small flying ob- 
jects. 
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Fire Engine Makes a 
Transcontinental Trip 


WHAT is believed to be the longest single 
run ever attempted by a vehicle of its type 
was made recently by the fire engine shown 
in the photograph above, which set out 
from New York City for a 4,000-mile tour 
of the United States from coast to coast. 


New Loader Speeds Rail-Truck Service 


TO SPEED UP freight service, a new sys- 
tem employs automatic loading mechanisms 
that can transfer loaded, half-carload 
freight containers between a special motor 
truck and a railroad flat car, within ninety 
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Special machinery slides the huge tank from the flat car to the truck trailer for speedy delivery 


seconds. When a freight train arrives at its 
destination, a truck is brought alongside a 
flat car, a push button is pressed, and a 
twenty-ton container is automatically trans- 
ferred to the truck for door delivery. 
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"FE MY doll could only walk, Mother, she 
would be almost alive.” So Mrs. Edel 
Torngren, of Grand Rapids, Mich., set out 
to make her daughter’s wish come true. She 
succeeded so well that her invention of a 
“walking doll,” on which patent rights have 
been granted her, may find the eye of a toy 
manufacturer and make her rich. 

First in Copenhagen, Denmark, and then 
in this country, Mrs. Torngren had repaired 
children’s dolls for years—so her husband, 
Hans, and her three children were confident 
she could teach one to walk. With them, she 
laughed and joked about her first crude 
model, cut from a yardstick—the “stick- 
bug,” she called it—that embodied her idea. 
In her spare time, she perfected the design. 

The result is a charming little doll that 
toddles gracefully along a table top or floor, 
when guided by a childish hand. As one leg 
goes backward, the other steps forward, 
propelled by levers and a loop of intercon- 
necting cord. But dolls, like real people, 
must sometimes sit down. So gentle pres- 
sure operates an ingenious release for the 
walking mechanism, and both legs come 
forward in a sitting posture. Moreover, the 
doll can either stand or sit by itself. Among 
the thousands she has handled, Mrs. Torn- 
gren has never seen another doll of the 
“hard-bodied” kind so self-reliant. 
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Mrs. Edel Torngren 
exhibits the yardstick 
model with which she 
worked out the idea of 
the walking doll above 


When one foot is pushed backward, the other 
moves forward. To allow the doll to sit down, 
the walking mechanism can be released easily 
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FS! Holhuexahiworksian the: remarkable villager fie built ta kis backiyard 


Grocer Builds 
Toy Village of 
Orange Crates 


H. S. HOLSHUE, of 
Copley, Ohio, never lets 
the fact that he has 
been crippled since boy- 
hood interfere with 
either business or pleas- 
ure. He has built up 
one of the most com- 
plete grocery stores in 
the state, and during 
his spare time he ma- 
neuvers around in his 
wheel chair adding new 
buildings to the sev- 
enty or more that com- 
prise his remarkable 
midget village, made 
entirely from empty 
orange crates, apple 
c boxes, and other food 
containers. 


“Crime Map” Keeps Police Head Posted 


HEN Joseph F. Timilty, po- 

lice commissioner of Boston, 
Mass., arrives at his office each 
morning, he need not pore through 
written files to find what has hap- 
pened during the night. Instead, 
lamps glow upon a large-scale map 
of Boston and its environs, to show 
the location of crimes, accidents, 
and police officers at a glance. The 
lights are controlled by punched 
cards prepared by Oscar Ely, the 
ingenious patrolman who devised 
the illuminated “scoreboard” and 
convinced superiors of its value. 


id 


i 


VLE 


onthe map informs Police Commissioner 
Timilty of Boston where crimes and ac- 
cidents have occurred during the previ- 
ous night. At left is Patrolman Ely, in- 
ventor of the map, at its control board 
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Polar Painter Brushes Up on Science 


ONE of the 160 intrepid ex- 
plorers who will make up the 
party led by Admiral Rich- 
ard E. Byrd on a new expedi- 
tion to the South Pole to 
stake out American claims 
to Antarctic territory (P.S.M., 
Nov. ’39, p. 63), is a land- 
scape painter, Leland Curtis, 
of Los Angeles, Calif., who 
will supplement the work of 
photographers in depicting 
the terrain of America’s new- 
est frontier. In preparation 
for the task, Curtis has en- 
gaged in extensive labora- 
tory research work, to deter- 
mine the effects of zero and 
sub-zero temperatures on oil 
paintings. The young explor- 
er-artist is shown in his labo- 
ratory at the right. 


Aids in Transplanting Trees 


For transplanting orange trees, Ernie Thompson, of 
Strathmore, Calif,, constructed the novel homemade 
tree mover pictured below. Suspended from a metal 
frame mounted on three rubber-tired wheels, split 
halves of an old steel oil drum are lowered on chains, 
placed around the exposed earth and roots surrounding 
a tree, and clamped together. Turning a crank on the 
frame lifts the tree for towing to a new location. 


Two halves of an 
oil drum grasp 
earth around the 
roots; winch then 
picks up the tree 
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Robert Vincent, right, and 
his assistant, William Sa- 
vory, re-recording one of = 


the “voices of the past” 
in his unique collection 


St Voces 


FORM ODD. COLLECTION 


~~ S sccm: from dusty 


attics and cluttered base- 
ments, more than half 
a thousand old-time phono- 
graph records form the 
unique “voices of the past” 
collection of Robert Vincent, 
of New York City. William 
E. Gladstone, English premier under Queen Victoria; 
P. T. Barnum, the great American showman; Henry 
M. Stanley, the explorer who found Livingstone; Rob- 
ert E. Peary, discoverer of the North Pole; Thomas A. 
Edison, Theodore Roosevelt, and a host of other noted 
persons speak out of the past through Vincent’s fasci- 
nating and historically invaluable file of old records. 
As he plays them, you hear 
General John J. Pershing make 
an address to the American peo- 2 = 
ple from the battlefields of Here Vincent dis- 
France; you hear the American plays a case of the 
statesman, William Jennings old-time cylinders 
Bryan, give his celebrated “Cross that preserve the 
of Gold” speech; you hear Flo- voices of the great 
rence Nightingale, patron saint 
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By EDWIN TEALE 


of nursing, bid farewell to her com- 
rades of the Crimean War; you hear 
the first telephone conversation be- 
tween New York City and Washing- 
ton, D. C. 

Every president of the United 
States since Grover Cleveland is 
represented among the records of 
Vincent's collection. Rudolph Valen- 
tino, the movie idol; Sarah Bern- 
hardt, the French actress; A. Conan 
Doyle, creator of Sherlock Holmes; 
Count Leo Tolstoy, the Russian 
writer; Emperor Franz Josef of 
Austria; General Nelson A. Miles, 
the Indian fighter, are also on the 
list. The voice of every member of 
Franklin D. Roosevelt's present cab- 
inet has been recorded for posterity. 

Vincent was only twelve years old 
when he obtained the first record 
of his collection, Theodore Roose- 
velt, unable to address a boy's club Vincent 
had organized near Oyster Bay, N. Y., re- 
corded his speech on a phonograph record 
and sent it in his place. That historical cyl- 
inder, said to be the only authentic exist- 
ing record of Roosevelt's voice, is the No. 
1 item of Vincent’s “library of voices.” 

Working like a detective, Vincent spends 
his spare time tracking down forgotten 
phonograph records. These antiques in wax 
have come from Europe as well as from 
various parts of the United States. Almost 
every week, the collector adds some new 
treasure to his ever-expanding library. 


Examining an old cylinder to determine its 
condition before re-recording. At right, a 
cracked record bound tightly with fine wire 
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First item in the 
collection was this 
record of a speech 
by Theodore Roose- 
velt to a boys’ club 


With the aid of an assistant, Vincent re- 
records the voices of the past on modern, 
permanent disks. Special problems, often- 
times, arise in connection with this work. 
The grooves on the different cylinder rec- 
ords vary and special sapphire needles, 
some 4/1,000 of an inch in diameter and 
others only 4/10,000 of an inch in diameter, 
have to be made for the re-recording. Some- 
times the ancient records come in warped 
by heat, pitted by oxidation, nibbled by 
rats or mice, cracked from ill usage. Then, 
various tricks have to be resorted to to get 
the best reproduction of the ‘ghost” voices 

on them. 

When a record is cracked, fine wire 
or silk is wound tightly around the 
ends to hold it solid. If mold or oxida- 
tion has pitted the surface of a cylin- 
der, mineral oil is rubbed in the 
depression to permit the needle to 
slide over without scratching. When 
a record is warped or “egg-shaped” 
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instead of round, the re-recording is done 
at one quarter normal speed to eliminate 
distortion. Speed is also varied to make 
the voice deeper or higher. 

One record that brought manifold dif- 
ficulties was an ancient “sleeve” cylinder 
made by the American humorist, Arte- 
mus Ward. The early wax records, like 
those on modern dictating machines, 
could be shaved off and used for other 
recordings. At first, they had to be re- 
turned to the Edison laboratories to have 
this done. An innovation which elimi- 
nated this trouble was a celluloid sleeve 
which could be put on over the cylinder, 
and on which an additional recording 
could be made. However, the innovation 
brought troubles of its own. The cellu- 
loid grew brittle and cracked and de- 
teriorated with age. Vincent and his 
assistant, William Savory, worked for 
days before they licked the problems of 
re-recording from the half-century-old 
“sleeve” on a modern disk. 

At present, Vincent is recording direct- 
ly the voices of some of the celebrated 
people of today. The latest record of the 
sort is one of Dan Beard at the age of 
eighty-nine telling of the founding of the 
Boy Scouts of America. 

Probably the most unusual record of his- 
torical interest in his collection is one that 
reproduces the call of the very bugle which 
sounded the charge of the Light Brigade at 
Balaklava, in the Crimean War. The record 
was made by Kenneth Landfrey, the trum- 
peter who sounded the charge made famous 
by Tennyson's poem. The same bugle had 


Vincent's re-recording apparatus in operation. "Ghost" voices on 
the historic cylinders are transferred to modern, permanent disks 
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Savory applies mineral oil to a spot eaten out of an 
old record by oxidation. The oil allows the needle to 
pass over the depression with a minimum of scratching 


also been used by Wellington’s army at the 
Battle of Waterloo. 

One windfall, which has given Vincent 
some of the best of his old-time records, 
came as the result of a “phonogram,” a let- 
ter dictated on a phonograph record, which 
Edison sent to his London agent, Col. George 
E. Gouraud. The inventor 
asked his assistant to record 
the voices of several of the 
great men of the time. The re- 
sulting records, found among 
historical relics at the Edison 
works, have given Vincent the 
voices of Gladstone, Barnum, 
Florence Nightingale, and 
others. 

Years before Vincent was 
born, Thomas A. Edison was 
asked by the editor of the 
North American Review to 
write an article giving his con- 
ception of the value of his lat- 
est invention, the phonograph. 
The article, which appeared in 
1878, said in part: “It will 
henceforth be possible to pre- 
serve for future generations, 
the voices as well as the words 
of our Washingtons, our Lin- 
colns, and our Gladstones.” His 
prediction is becoming reality 
in Vincent's collection. 
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Camera Fan Gets Long-Distance Shot 
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KDKA 


Westinghouse 
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Top of a 750-foot mast, magnified 
250 times the camera's normal 
view by the set-up at the left 


LTHOUGH few persons have ever hada _four-inch astronomical refractor telescope 
close-up view of the top of the 710- fitted with a high-power eyepiece to give a 

foot antenna tower of radio station KDKA, magnification of 250. Aiming the telescope 
Pittsburgh, Pa., Byron McGill, National at the top of the antenna tower with the aid 
Broadcasting Company official, can show of a smaller glass, he snapped the picture 
you exactly what it looks like. An amateur reproduced above, plainly showing the air 
photographer, McGill hooked a camera to a __ beacon and lightning rod that cap the mast. 


Through the two-way 
mike and speaker, the 
dock dispatcher and 
incoming-barge cap- 
tains can converse to 
speed barge landings 


Dock-To-Boat Communicator 
Speeds Landing of Barges 


MOUNTED on a post near the water’s edge at 
the Hudson River docks of an oil company in 
Albany, N. Y., a loudspeaker facilitates two- 
way communication between captains of in- 
coming oil barges and the dispatcher in the 
dock office. The unit serves as both a loud- 
speaker and a microphone, picking up the cap- 
tain’s words and returning the dispatcher’s. 
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Chickens Tattooed To Foil Thieves 


ATTOOING numbers on the wings of 
poultry has proved a valuable aid to 
farmers in eastern states, as a means of 


foiling chicken thieves. By means of 
punches composed of sharp needles ar- 
ranged to form the numbers, indelible ink 


Take This Puzzle Apart, 
and You Get a Penny 


A PUZZLE with a cash reward is an inno- 
vation in entertainment devices. The puzzle 
is formed of ten pieces of wood—four pieces 
with square corners, two crossbars, and 
four round pegs. A hole drilled into one of 
the corner pieces permits the person work- 
ing the puzzle to see a shiny new penny in- 
side. If he can separate the ten pieces of 
wood, he gets the penny. No forcing is said 
to be necessary to take the puzzle apart 
and claim the reward. 
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Tattooing the owner's number on a chicken's 
wing. A close-up of the operation is seen 
at the left. A reflector sign warns night 
prowlers that poultry has been registered 


is inserted in the webbing of the wing 
back of the bone, making a perma- 
nent mark. Each farmer registers his 
individual number with the state po- 
lice. In the event of theft, the number 
is reported and a watch is kept at pro- 
duce markets for the stolen birds. Signs, 
equipped with reflectors so they can be seen 
at night, are posted in front of each farm 
using the protective method, warning that 
the chickens are tattooed. 


4 


Seen through a ‘hole in one of the pieces of wood, 
a penny offers a reward for taking this puzzle apart 
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Mail entering the post office, 
and one of 


Stamp Fans Get 
Sea-Bottom 
Post Office 


MAIL your letters from the 
bottom of the sea. That is the 
interesting possibility offered 
by the recent establishment of 
an underwater post office set 
up in the photosphere in which 
the veteran explorer John E. 
Williamson is making studies 
of underwater life near 
Nassau, in the Bahama 
Islands. On the first day 
of mail service, the un- 
derwater post office was 
swamped with letters 
from stamp collectors, 
and clerks worked far in- 
to the night carrying 
sacks of mail down into 
the metal sphere, post- 
marking them in the sub- 
marine office, and cart- 
ing them up to the sur- 
face again for dispatch 
to their destination. 


its cancellations 


Practice Board for Table-Tennis Players 


TABLE-TENNIS enthusiasts now can prac- 
tice and polish up their strokes with an in- 
geniously simple mechanical opponent in- 
vented by Harold W. Frost, of Worcester, 
Mass. The device, made of boards hinged 
together so that they can be adjusted to 
different angles, is set up on one side of the 


In actual use, the unit is easy 
to set up, thumb screws being 
provided to fasten the plywood 
surfaces in place at any angle 
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table. Balls hitting it rebound back into the 
practicer’s court, as shown below. When 
properly adjusted, the inventor claims, the 
device will return the ball within bounds 
no matter at what angle it is hit. By chang- 
ing the angle of the boards, the player may 
set the device to return any type stroke. 


How the boards are 
adjusted to receive 
and return table- 
tennis practice shots 
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Hospital Infants Get Own “Apartments” 


URROUNDED by transparent walls of unbreak- 


In the air-conditioned nursery of a 
Portland, Ore., hospital, each baby 
has private quarters, as at the left 


At feeding time, babies are brought 
to the mothers in stainless-steel trays 


able plastic composition, new-born babies in the ig See, 4 


Sanitarium Hospital, Portland, Ore., live in tiny indi- 
vidual apartments where the air is completely 
changed every three minutes, and the temperature is 
maintained constantly at seventy-four degrees F. 
Proud fathers may view their offspring through 
plate-glass windows, and may even coo parental baby 
talk to them by means of a loudspeaker system. 


Note circular trap where any metal scraps 
picked up are kept from reaching the fan 
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Vacuum-Cleaner Attachment 
Recovers Scrap Metal 


BY THE use of a small trap attachment, port- 
able vacuum cleaners can be used for cleaning 
out shelves and compartments containing nuts, 
screws, and other small parts, in a machine shop 
or factory. With the attachment, dust and dirt 
are sucked into the cleaner’s dust bag, while any 
metal objects drawn into the cleaning nozzle are 
caught in the trap where they can be recovered. 


Toy Bank Records Deposits 


WHEN a coin is 
dropped into the slot of 
a new toy savings bank, 
an inked rubber stamp 
moves into place over a 
special deposit book in- 
serted through the front 
of the metal box. Push- 
ing a lever presses 
down the rubber stamp 
to record the amount of 
the deposit in the book. 
By providing a visible 
record, the bank is said 
to encourage saving. 
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Foot Cornstalk Cutter 
Leaves the Hands Free 


HARVESTING field corn or sugar cane is 
simplified by a novel cutter invented by 
F. W. Tappen, of Burzaco, Argentina. Bolt- 
ed to a shoe, the tool is made of steel in the 
shape of a Y, with the inside edges sharp- 
ened. As the harvester walks along a row, 
he kicks at the base of each stalk, slicing it 
off cleanly. Both hands are thus left free for 
piling the stalks, 


Plane Fire Extinguisher 
Works Automatically 


AUTOMATIC fire extinguishers, which oper- 
ate instantaneously in the event of a crash, 
are being installed in all British military 
airplanes. A suspended weight reacts to any 

Ex abnormal shock, releasing a stream of fire- 
A kick cuts the stalk. Inset shows the novel tool quenching methyl bromide gas. 


Boy Builders Plan Long Trip 
in P.S.M. Cabin Cruiser 


From plans published in POPULAR SCIENCE 
MONTHLY, three Buffalo, N. Y., youths, Clifford 
F. Baker, Jr., 16, C. Morgan Epes, 16, and John 
Ehinger, Jr., 15, constructed the trim outboard- 
powered motor boat pictured in the photographs 
below and at the right. Constructed in the 
Ehinger family garage, the craft measures seven- 
teen feet in length, six feet in width, and has a SEA WOLF 
ten-inch draft. Resinous plywood was the wood 
used for the hull, which was trimmed with ma- 
hogany and finally painted green and white. 
Christened Sea Wolf, the boat cost about $150 for 
materials and is powered by 1 sixteen-horsepower 
outboard motor. Soon the trio hope to pilot their 
craft to New York City, by way of the New York 
State Barge Canal and the Hudson River. 


BCC 


f é gee 


Clifford F, Baker, Jr., John Ehinger, Jr., and C. Morgan Epes in their seventeen-foot cabin cruiser 
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Collectors Go for Airline Labels 


Airline labels are collected 
like postage stamps. Below 
are examples of the colorful 
trophies of this novel hobby 


IRLINE luggage labels, 
A similar to the stickers 
placed on passengers’ 
baggage by steamship com- 
panies, have been added to 
the long list of things collected 
by hobbyists. Already there 
are said to be 10,000 enthusi- 
asts who boast valuable col- 
lections, several of them con- 
taining more than 1,000 items. 
One of the great fascinations 
of the new hobby is the fact 
that some sudden turn of 
events may give a common- 
place label unexpected value. 
For example, when the dirigi- 
ble Hindenburg burned at 
Lakehurst, N.J., in 1937, its 
luggage-label price skyrock- 
eted overnight. Again, with 
the dismemberment of Czecho- 
slovakia, the value of the pic- 
turesque label of the Czecho- 
slovak State Airlines shown 
above at the right zoomed to 
about twenty dollars. Already 
dealers in many cities are sup- 
plying assorted collections for 
beginners, and catalogs like 
those issued for stamp col- 
lectors have appeared. Experts 
now estimate the number of 
label issues at 2,000. 
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Ski-Equipped Stretchers 
Used by Alpine Troops 


ACROSS snow-covered stretches of the up- 
per Alps, Italian troops recently demon- 
strated the latest equipment for fighting on 
high-altitude battlefields. One of the inno- 
vations which was given a tryout by the 
mountain fighters was a stretcher on skis. 
Mounted on the stretcher sled through a 
system of pivoted levers like the pantograph 
on an electric locomotive, the ski runners 
automatically adjust themselves either up or 
down to suit the terrain. Such outfits enable 
wounded men to be transported swiftly down 
the slopes to base hospitals for treatment. 
Snowshoes and skis form part of the regular 
equipment of these Alpine troops. 


Whileiresembling the'wooden 
Chinese-cross puzzles, it is 
of metal and harder to solve 
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Lowering a "wounded" soldier gently. Note how 
the ski legs adjust for crossing the side of a slope 


Chinese-Cross Puzzle 
Puzzles Crack Puzzlers 


EXPERT puzzlers have been baffled by 
the complicated interlocking puzzle de- 
vised by Wilfred Hallock, of Hunting- 
ton Station, N. Y. Suggesting in its 
shape the familiar wooden Chinese- 
cross puzzle, Hallock’s mechanical teas- 
er is formed of pieces of brass. Ordinary 
puzzles of the kind have only six pieces, 
while MHallock’s puzzle consists of 
eighteen sections. 
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Night Prospecting... 


A NEW HOBBY FOR AMATEUR MINERALOGIST 
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Hunting for fluorescent minerals with a home- 
made ultra-violet torch. Left, rigging up 
equipment for night prospecting in the field 


By STERLING GLEASON 
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QUATTING in the darkness at 
the edge of an unfinished high- 
way in New Jersey, a lone man 
humped over a gravel pile left by 
the road builders. In his hand he 
held a long-barreled, nickel-plated 
flash light, and though its dim, 
purple beam was virtually invis- 
ible, he was flashing it methodical- 
ly, back and forth, over the 
heaped-up rocks. 

Suddenly a brilliant sparkle of 
green leaped from among the rub- 
ble. Picking up a small fragment 
of rock, the man held it directly 
under the torch and saw it glow 
like an emerald with blazing in- 
ternal fires. It was a calcite crys- 
tal, one of nearly 100 kinds of rock 
possessing the strange property of 
“fluorescing,” or glowing under 
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the rays of ultra-violet light. 

Night prospecting, a new hob- 
by that is gaining widespread 
popularity, has brought interest- 
ing mineral discoveries to light. 
Some of them prove valuable as 
collectors’ rarities, others are 
pay ore sought by prospectors 
for commercial purposes. One 
man, a technically trained spe- 
cialist, has already spent many 
months combing the California 
desert for the telltale glow that 
will reveal outcroppings of 
scheelite, ore from which tung- 
sten is extracted. Working only 
at night, he moves rapidly over 
the ground, letting his high- 
powered mercury-vapor lamp 
shine ahead of him as he walks. 
Now and then a false glow de- 
ceives him, as the torch shines 
on a tooth or the whitened bones 
of a desert animal. Occasionally the glow 
suddenly scuttles off at his approach, for 
scorpions, too, are fluorescent. But more 
than once the invisible ultra-violet rays have 
suddenly flared back in a brilliant blue blaze 
as they revealed a deposit of valuable ore 
among the barren rocks. 

Fluorescence is caused by a mineral’s 
ability to slow down the ultrafast, “black 
light” vibrations to the speed of visible-color 
light. Today the list of known fluorescent 
minerals is steadily growing with the de- 
velopment of inexpensive black-light torches 
which the amateur prospector can afford. 
These devices range from clusters of fifty- 
cent argon glow bulbs to factory- 
built, mercury-vapor lamps costing 
thirty dollars or more. 

For a small investment you can 
now buy a length of small-diameter 
tubing which comes pumped full of 
argon gas. Bend the tubing back 
and forth to form a compact mass, 
back it with a shiny reflector, and 
add a filter glass to mask out all 
but the “black light.” Connect it to 


DECEMBER, 1939 


An amateur mineralogist with his specimen cabinets and black- 
light museum. Fifty-cent argon bulbs supply ultra-violet light 


a Ford spark coil powered by dry cells and 
you have a good “cold quartz” lamp rich in 
ultra-violet rays. Or send high voltage from 
a spark coil or transformer crackling across 
a gap made of two nails spaced a fraction of 
an inch apart, and add a filter to absorb all 
visible light. Still simpler, mask an ordi- 
nary five-cell flash light such as hunters use, 
by replacing the lens with a circle cut from 
a deep-violet filter glass, costing a couple of 
dollars at optical supply houses. Now all you 
need is a dark night and a rock pile, for 
fluorescent minerals, though not plentiful, 
are found in nearly every state in the union. 
Rock piles, gravel banks, quarries, stream 


Black-light torch made of a photo- 
flood bulb behind a glass filter. 
Left, “night prospecting" by daylight 
with a viewing box. Filter glass in 
top admits only ultra-violet light 
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beds, and lake shores are likely spots, al- 
though your own back yard may contain 
many things that respond to black light. 
Not all black-light prospecting is done at 
night, however. Some amateurs rig up a 
darkened viewing box by cutting a hole in 
the top of an old box, taping a square filter 
glass over the opening to admit only ultra- 
violet rays, and using the opened flaps as a 
peephole through which they view the min- 
erals to test them for fluorescence. Thus 
some of them are building up collections of 
minerals endowed with dramatic properties. 


ROBABLY few collectors’ items so lend 

themselves to judicious showmanship as 
the fluorescent minerals. In one amateur’s 
home museum, specimens are mounted on 
black velvet in a cabinet equipped with a 
two-way switch. Under ordinary electric 
light the minerals are chunks of drab, ordi- 
nary-looking rock; but as he switches over 
to the ultra-violet lamp, the darkened cabi- 
net suddenly seems filled with gleaming jew- 
els and softly glowing, moss-covered stones. 

Another enthusiast heavily charges his 
specimens by a barrage of sparks leaping 
between iron electrodes. His fluorescent 
minerals stand out as if traced in fire and 
the phosphorescent rocks glow for minutes 
afterward. 

Amateur gem collectors turn their appa- 
ratus to another and important use, for it 
can be used to detect imitation jewels. Genu- 
ine rubies, for instance, fluoresce a very dis- 
tinctive, deep-wine red, while syn- 
thetic rubies show a much lighter 
color, Pearls from a given locality 
always have the same color, while 
synthetic or cultivated pearls show 
other peculiarities which to experi- 
enced eyes quickly become apparent 
under the ultra-violet light. Some 
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diamonds fluoresce brilliantly, some faintly, 
some not at all, and their colors range from 
pink through orange, yellow-green, blue, and 
violet. Zircon, closely resembling the dia- 
mond, fluoresces a distinctive red which even 
a layman can easily identify. Natural amber 
fluoresces a bright green, while plastic imi- 
tations respond only dully, if at all. Common 
substances, too, undergo strange transfor- 
mations. Kerosene looks blue, as do aspirin 
and oleomargarine, whereas butter always is 
yellow. 

One of the biggest thrills in amateur pros- 
pecting is to discover a radioactive mineral. 
Such a mineral will discharge the electro- 
scope, a simple instrument made of twin 
leaves of very thin aluminum foil forking 
from a single insulated mounting. Charge it 
by rubbing a comb with silk and touching it 
to the mounting, and the leaves repel each 
other, standing stiffly apart; but bring a 
radioactive mineral near and the invisible 
bullets radiating from it dissipate the static 
charge, letting the leaves drop together 
again. A more interesting experiment is to 
make such a mineral take its own self-por- 
trait. Recently a Wyoming amateur pros- 
pector found some moss agates spotted with 
bright yellow patches of an unknown sub- 
stance. Curious, he set it on top of a photo- 
graphic film well sealed with black paper. 
Weeks later he developed the film and saw 
a clear picture of the stone, its bright 
patches etched neatly into the emulsion by 
their own radiumlike emanations! 


Two leaves of aluminum foil, a piece of wire, 
and a bottle make an electroscope that will 
detect radioactive minerals. Left, another type 


POPULAR SCIENCE 


Aquarium Finds 
“Goldfish Mine” 
at Its Door 


ALL the goldfish on display in 
the Franklin Park Aquarium in 
Philadelphia, Pa., have been 
fished out of the Schuylkill Riv- 
er flowing by the Aquarium’s 
front door, although these 
household pets are not and 
never have been native to the 
river. The explanation of this 
curious fact is that hundreds of 
pet goldfish are lost down the 
drains of kitchen and bathroom 
sinks during periodic cleaning 
of their tanks. Wriggling out 
through drainage pipes, the fish 
are carried into the sewage sys- 
tem and eventually find them- 
selves in the Schuylkill. If their 
underground swim through the 
sewer to its outlet is long, the 
fish have little chance to sur- 
vive, but if short, their chances 
are excellent. Once in the open 
water, the surviving goldfish 
grow to large size: Anglers 
have often caught goldfish that 
tipped the scales at ten pounds, 
it is said. At the right, members 
of the.aquarium staff are shown 
using a net to retrieve pet gold- 
fish from the waters of the 
Schuylkill. 
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How the Franklin Park Aquarium 
gets goldfish from the Schuyl- 
kill River. At left, how the riv- 
er gets its goldfish, via sink 
drains and Philadelphia sewers 
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shattered glass swirling 
around him; with splintered tim- 
bers filling the air over his head; 
with twenty-foot streamers of flame bil- 
lowing about his motor cycle, Ken Butler, 
crash king of the carnival thrill riders, has 
dared death for years to provide spine- 
tingling excitement for the crowd. He hits 
plate glass a quarter of an inch thick at a 
mile a minute. He crashes at seventy miles 
an hour into a plank barricade. He roars 
through a tunnel of flame, fifteen feet long, 
steering with one hand. 
His “crash rodeo,” however, is more than 
an exhibition of nerve. It is a demonstra- 
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Crash!-Through quacter-inchplate-glass: Ken But- 
Te hitlsibisemachine..Left,.the lightning approach 


tioneof preeise planning and of the value of 
mechanioalisafeguards. For gadgets play a 
steHar role in his escapes from death. 

Before every ride, Butler's motor cycle 
is groomed by expert mechanics. To provide 
better control and quicker get-aways, 
lengths of motor-cycle drive chain are at- 
tached to the rear wheel in the form of 
nonskid links. An endless loop of similar 
chain prevents a side car from tearing away 
if a regular connecting bar should break 
when a double-rider exhibition is given. 
Metal shields, like the guards on rapiers, 
protect Butler’s hands from flying debris, 
and cushioning buffers of tape, four inches 
in diameter, within these guards, help ab- 
sorb the shock of impacts. 

Twice Butler had his handlebars wiped 
away in crashing through barriers of plank. 
In the hospital, where he was sent by the 
resulting spills, he worked out a scheme for 
strengthening the steering gear. Now, be- 
fore every run, a pair of heavy turnbuckles 


POPULAR SCIENCE 


m ~ 
IDE, 


To protect his face 
in the glass stunt 
he presses it 
against a rub- 
ber pad 


Butler, wet sponge in 
mouth, ready for 
his fire rides 


Hurling ahrought a fiftesn-fect-long: 4onel of flaming 
burlap saturated with oil and gasoline, Butler relies on 
his helmet, goggles, and a wet sponge in his mouth to 
protect him. Above, drive ‘chain gives: perfect traction 


are carefully tightened to brace the handle- 
bars. 

A sponge-rubber kneeling pad, of the type 
used by housewives and gardeners, is fas- 
tened to the top of the rear fender. This en- 
ables the stunt man to remove the saddle 
post and sit far back on the machine, with 
his body low over the gas tank. It also 
gives better control for sudden stops. 

Another safety measure is a pad fastened 
tightly to the top of the motor-cycle frame. 
In crash rides, Butler presses his face 
against this pad as a protection against 
flying fragments. In racing through the fire 
tunnel, fifteen feet long and six feet square 
and formed of framework covered with bur- 
lap soaked in oil and gasoline, Butler al- 
ways carries a wet sponge in his mouth. It 
prevents him from sustaining internal burns 
by breathing through his mouth while he is 
ripping through the fifteen-foot inferno. 

Protecting spectators is also a considera- 
tion in the preparations. To prevent his ma- 
chine from running wild in the event of a 
spill, Butler has worked but an ingeniously 


The business end of 
the dare-devil's mo- 
tor cycle. Note the 
turnbuckles and the 
welded plates that 
reénforce the fork 
and handlebars for 
the sake of safety 


For stunts with a side car at- 
tached, the car is lashed to 
the cycle frame with a length 
of drive chain—just in casel 


“SOLID BOARD 
WALL CRASH!" 


is the cryptic title 
of this spine-shaking 
stunt. Hitting it up 
to seventy miles an hour, the daring rider pilots 
his machine head-on into a solid wall of one-inch 
planks mounted on a framework of two-by-fours. 
Steel cables anchor the obstacle in place. At the 
first impact, the boards split. Instantly the heavy 
beams give way. Then, in a shower of splinters as 
big as baseball bats, he emerges—safe again! 
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simple arrangement. One end of a leather 
strap is tied around his left wrist; the other 
end is slipped between a metal spring and 
the handlebar. If the rider is thrown, he 
automatically jerks the end of the strap 
from under the spring and an electrical 
contact is made, short-circuiting the engine. 
With the engine dead, the machine slides 
to a stop without endangering spectators. 
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SAFETY SWITCH 
FOR ACCIDENTS 


Should Butler be swept off 
his machine, the strap shown 
attached to his arm, above, 
pulls out from between con- 
tact points on the handle- 
bars, short-circuiting the ig- 
nition and stopping the motor 


At left, ready for the worst. 
This is how the dare-devil rid- 
er looks as he dynamites down 
the stretch for a crowd-thrilling, 
death-defying stunt. Note the 
hand guards, rubber pad for 
his face, and the odd body angle 
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~ PLANE RIDING OW FLOATING 
[TRACK GAINS FLYING SPEED: 


No power is wasted 
lifting the plane to 
its step as it gains 
speed for a take-off 


Seaplane Takes Off 
on Floating Track 


So THAT seaplanes may be designed pri- 
marily for efficiency in flight rather than for 
overcoming the tremendous water resis- 
tance encountered while taking off, Thomas 
B. Rhines, of West Hartford, Conn., has de- 
vised an ingenious launching apparatus. 
Heretofore, more energy than was needed 
to maintain efficient flight was required to 
force a seaplane onto the planing step from 
which it takes off into the air. With the new 


Once a minute, 1,000 reference books pass in reach of each clerk 
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PLANE TAKES OFF AFTER] 
SHORT RUN ON WATER) 


SURFACE 
FLOATS 


system, the ship is cradled in a dolly which 
runs on a steel track supported in the water 
by special floats. Riding on the dolly, the 
seaplane accelerates to a point where, when 
it finally slides off its carriage, it has at- 
tained sufficient forward speed to be up on 
its planing step ready to take to the air. 


Rotating Library 
Aids Clerks 


BECAUSE the latest tele- 
phone books and commercial 
directories of over 1,000 cit- 
ies in 118 countries had to be 
easily available for quick ref- 
erence, a New York publish- 
ing firm built the odd rotat- 
ing library shown at the left. 
Shelves around its fifty-foot 
circumference house the ref- 
erence works, and the entire 
unit revolves once a minute 
before clerks placed at desks 
arranged in a circle around 
the library’s perimeter. 
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Swagger Stick Combines 
Cane with Small Purse 


WoMEN who are sticklers for the latest in 
fashion may soon be carrying a novel swag- 
ger stick that combines a cane with a small 
purse. Introduced not long ago at a fash- 
ionable race track, the novel cane has a 
purse fastened to it just below the handle. 
Two race-goers are pictured in the photo- 
graph at the right leaning on their cane- 
purses while examining their racing cards. 


Push- Button Pipe Wrench 


xy ONE-HAND operation 


is made possible in a 
new pipe wrench which 
has a lever and ratchet 
mechanism that re- 
places the conventional 
adjustable knurled 
wheel. To adjust the 
tension on the wrench 
jaws, the user pumps 
a small finger lever, as 
shown at the left. The 
new tool is said to be 
adaptable to all pur- 
poses for which an 
ordinary pipe wrench 
would be used. 


Note the purses attached to the two swagger sticks 


Clay and Car Parts Make Up This House 


The resourceful builder (staff in hand) stands in front of his odd house 
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SEVERAL years ago, 
George Daynor, a pen- 
niless Klondike gold 
prospector, moved in 
on a Vineland, N. J., 
swamp used as an au- 
tomobile junk yard. 
Daynor drained the 
swamp, located a fresh- 
water brook, and, us- 
ing only the materials 
at hand, built the curi- 
ous homestead pictured 
at the left. Old auto- 
mobile fenders form 
archways, discarded 
wagon-wheel hubs 
serve as decorative 
ornaments, and various 
abandoned car parts 
are fitted into the queer 
dwelling’s structure. 
The ‘‘stucco” with 
which the exterior is 
covered is clay dug up 
from the swamp. 
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Worn on the wrist or as a necklace, the flowers are 
attached by means of the clamps visible in upper photo 


Father and Son Run 


Made of scraps of solid mahogany purchased 
from a furniture factory, the souvenir wind- 
mills that the Dunnewins, father and son, turn 
out in their basement shop bring good prices 
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Real Rosebud Jewelry 
Is New Winter Fashion 


BRACELETS and necklaces made of real 
rosebuds are slated to be a popular 
winter fashion for women, according to 
Miss Elizabeth Day, of New York City, 
who invented the flower jewelry shown 
in the accompanying photographs. 
Freshly picked dwarf rosebuds are 
treated with a special preparation to 
prevent moisture evaporation, and the 
blooms are then fastened to a bracelet 
or necklace chain of light metal, fitted 
with tiny clasps that hold the flowers 
securely in place, 


Basement Business 


MAKING model windmills for sale as sou- 


venirs is the novel father-and-son business 
carried on in the basement workshop of 
Claude Dunnewin, of Central Park, Mich. 
The tiny mills bring a comparatively high 
price since they are all fashioned from small 
blocks of solid mahogany. The Dunnewins 
are able to obtain this expensive wood at a 
reasonable price, since the blocks are waste 
cuttings from near-by furniture factories, 
costing only forty cents for a sackful. 
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Frank W. Bireley, and two scenes in his orange-juice can- 
nery. Above, oranges approaching the circular knives that 
slice them. Upper right, a technician sampling the juice 


then a poor student trying desperately 

to earn his way through Stanford Uni- 
versity at Palo Alto, Calif., bought an 
orange squeezer and a few crocks. Before 
sunup, and late into the night, he sliced the 
golden fruit, laboriously pressed out the 
juice, made orangeade, and offered it for 
sale to restaurants, hotels, and campus eat- 


Seer years ago, Frank W. Bireley, 
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He Squeezes 


144,000,000 
Oranges a Year 


ing clubs. Only two months after he 
had squeezed his first pail of 
oranges, Bireley’s tiny business had 
so grown that he left the university 
and moved to Hollywood, where he 
was soon able to purchase machines 
to do the orange squeezing. In 1939, 
Bireley estimates, his machines will 
squeeze the juice from 100,000 tons 
of ripe oranges—more than 144,000,- 
000—and the product will be shipped 
all over the world. Now every morn- 
ing, instead of the sackful he once 
pressed by hand power, oranges by 
the trainload roll up to the doors of his fac- 
tory. Through a fascinating array of almost 
human apparatus, they are washed, steri- 
lized, sliced by whirring, razor-sharp circu- 
lar knives, and squeezed by an automatic 
extractor. The fresh juice is then concen- 
trated in a vacuum machine of Bireley’s 
own devising, pasteurized, and finally sealed 
hermetically in cans for shipment. 
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Oxygen Apparatus 
Is Rigged by Doctor 
in Emergency Case 


NEAR death from the effects of 
whooping cough from which they 
had been suffering for two weeks, 
the four-month-old twin brothers, 
Charles Louie and Larry Decker 
Faulkner, of Idabel, Okla., recently 
were brought through a critical 
stage of their illness by the quick 
thinking and resourcefulness of the 
young country doctor attending 
them. Confronted with the immedi- 
ate need of administering oxygen 
to the infants, Dr. George K. Fish- 
er rigged up the makeshift appara- 
tus shown at the right. The oxygen- 
breathing paraphernalia was made 
up from four lengths of rubber hose, 
a fruit jar of the type used for put- 
ting up home preserves, and a pres- 
sure tank filled with ordinary weld- 
ers’ oxygen. The nose mask was 
fashioned from some of the parts of 
the doctor’s stomach pump, 


Study Films That Can‘t Be Seen 


FILMS one molecule thick—about one ten millionth of 
an inch, and utterly invisible—are being studied by 
scientists at the General Electric Research Laboratory 
to discover little-understood characteristics of the tiny 
electrical charges existing on their surfaces. Scientists 
amplify the minute charges by means of an audio-fre- 
quency circuit which converts the impulses into sounds. 


How an ingenious doctor administered oxygenin an emergency 


Clamps Let Skiers 
Walk Uphill 


SIMPLE to install, clamps 
that permit skiers to walk up- 
hill without sliding backward 
on the snow are now available. 
The units, one of which is 
illustrated above, stay close to 
the skis when coasting for- 
ward, but automatically open 
the instant the ski direction is 


"Listening" for tiny currents on films one molecule thick reversed. 
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Control Room Charts Air-Raid Defense 


a 


Nerve center of London's civilian air-raid defense. Pins on map show where bombs have caused damage 


OCATED “somewhere in London,” the con- 
trol room shown in the photograph above 
forms the nerve center of the British cap- 
ital’s civilian air-raid defense system. Twin 
maps, each nine feet square, hang on the 


New WatermarkDetector 
Aids Stamp Collectors 


THREE pieces of colored glass, set in a 
circular plastic holder, provide the stamp 
collector with a new aid in detecting water- 
marks. The stamp is placed in a black dish, 
moistened with benzine, and viewed through 
the filters. Depending upon the color of the 
stamp, one of the filters will make the wa- 
termark show up clearly. 


Silver Rustproofs Steel 


TINY traces of silver, added to the com- 
position of stainless steel, will do much to 
overcome the metal’s inability to withstand 
the corrosive action of salt water, research 
scientists at the Massachusetts Institute of 
Technology have discovered. Addition of as 
little as 0.42 percent of silver chloride is 
said to cut down corrosion eighty percent. 
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wall. With colored pins, the location of each 
bomb dropped on the city can be marked on 
one map, and at the same time field units 
can be dispatched to the spot to render as- 
sistance to civilians, 


Depending on the color of the stamp, one of the 
colored-glass filters will reveal the watermark 
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Operating-Room Camera Dolly 


OVERING high over the operating table 
in the Middlesex General Hospital, in 
New Brunswick, N. J., a huge one-eyed 
“mechanical monster,’”’ sheathed in sterile 
white cloth, peers down through a battery 


Right, the dolly minus its covering. 


ats Note the lights and cameraman's seat 


of brilliant lights. Designed by Dr. Marshall 
Smith, New Brunswick surgeon, the strange 
apparatus is a camera dolly, built to hold a 
photographer directly over the operating 
table, so that motion pictures in full color 
of delicate operations may be made with a 
close-up viewpoint heretofore impossible to 
achieve. Mounted on hard-rubber casters, 
and constructed like a cantilever bridge, the 
dolly provides an elevated saddle 
for the photographer, whe aims 
his camera down on the operation 
through a sixteen-inch glass port- 
hole. Below the cameraman’s seat 
is a basket to hold extra film, 
bulbs, and a complete set of tele- 
photo lenses. Lights that extend 
out on arms from the top of the 
dolly are controlled by a group of 
switches on the framework’s side, 
while a single cable supplies elec- 
tric power to prevent cluttering 
the operating-room floor with a 
maze of connecting cords. Pic- 
tures that are made possible with 
this apparatus are said to be 
amazingly clear and vivid. 


Separated from doc- 

tors by the sterile 

cloth and glass port- 

hole, the cameraman 

on the strange dolly 

p is in a perfect po- 
B | sition to photograph 
a surgical operation 


Homemade Oxygen Mask 


TO SAVE himself the cost of a new oxygen 
mask, Art Bussy, airplane racing pilot, made 
his own from an automobile-battery hydrom- 
eter and a football bladder. Oxygen piped to the 
bladder is forced as needed into the hydrometer 
bulb, which is strapped to his head so that his 
nose sticks through a hole cut into the bulb’s side. 


Curb Feeler Aids Parking 


L-SHAPED arms, at- 
tached to front and 
rear bumpers, help 
motorists to park close 
to the curb without 
scraping hub caps or 
fenders, in a device 
just marketed. When 
the tips of the arms 
touch the curb, elec- 
tric contacts are 
closed, lighting a 
warning lamp on the 
dashboard. The guide 
rod is seen in opera- 


' fj " 4 3 Art Bussy wearing the oxygen mask made 
tion at the right. ee ae of a hydrometer bulb and a football bladder 


Players Hear Ponies Run in New Game 


A PHONOGRAPH record plays a vital part The record is then placed on a phonograph 
in a novel horse-race game just placed on turntable and started. A simulated radio 
the market. Players select their horses as broadcast of an actual horse race is then 
represented by markers on a game board. heard, with the name of the winning horse 

announced at the end. Four 
i Sy mp or five separate races are re- 
’ - f corded on each side of the 
record, each on a separate 
groove, and there is no way 
of foretelling which groove 
the phonograph needle will 
follow when the record is 
started. 


Atier Mpiching dhviclhowes ona 
game board, players hear the run- 
ning of the race and the announce- 
ment of the winner by phonograph 
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Shuffleboard Played on 


{ 


a Small Table 


Sip i ; Ke 
od Te Silas i oe) 


Playing shuffleboard at home. This compact, folding 
board can be set up in the basement or living room 


HUFFLEBOARD, a game which common- 

ly requires a considerable amount of space, 
can be played on a small table-type game 
board available in game and toy stores. 
Played by either two or four persons, the 
game employs sliding wooden disks which 
are propelled from one end of the rectangular 
table to the other by means of spring-oper- 
ated plungers, one at each end of the board, 
as shown in the photograph at the left. Sev- 
eral different models of the table shuffleboard 
Disks are propelled by spring-operated plungers game, varying in size, are available. 


Portable Torch Aids Firemen 


ESPECIALLY valua- 
ble for fire-fighters, a 
new portable oxyacet- 
ylene cutting torch is 
a self-contained unit 
weighing only forty- 
three pounds and fit- 
ted with a harness so 
that it can be strapped 
to a fireman’s body 
over a special padded 
vest. The complete 
unit includes oxygen 
and acetylene gas cyl- 
inders, regulators, 


portable oxyacetylene-torch ae inte nee 
unit. Weighing only forty-three porch winlenwe opste 
pounds, the outfit is carried ate continuously for 
on a harness as at far right about ten minutes. 


Satine metal pipe with a new 
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{Museum Gets Mammoth Skull 


TEN feet long and three feet high, the terrifying skull of a 
sixty-foot plesiosaur that inhabited the seas 120,000,000 years 
ago, was placed on exhibition recently at the Harvard Museum 
of Comparative Zodlogy, in Boston, Mass. Ninety-two inter- 
locking spiked teeth are embedded in the jaws of the giant. 


Skull of a plesiosaur, the largest prehistoric sea monster whose remains have ever been found 


Catapult Launches Radio Target Plane 


LAUNCHED into the air by a catapult, a radio-controlled Loo | 
miniature plane tested recently by U. S. Army Air Corps dM) 
engineers for use as a target for aerial-gunnery practice 
releases its own parachute and drifts back to earth when 
its work is done. While in the air, the midget craft is 


maneuvered by an officer on the ground, who controls its 


movements by means of a dial of the type used on tele- SS 
phones. When target practice is completed, he brings << 
it over a safe landing place and presses a button on the = 

dial panel. At once, a parachute flutters from the plane Z 

and it descends. 2 


ny rae : é 

Radio-controlled target plane on catapult ready for launching. In 
flight, it is maneuvered by means of a dial, as at left. To bring 
it down, a button is pressed and the plane releases its parachute 
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_ Mysteries of close-order infantry drill 
_ being recorded in an Army training film 


SSRN sacs Poe a ANSI 


ROM somewhere behind 
us came the high-pitched 
whine of the engines of 
fast-flying aircraft. 

A few yards ahead of the 
army truck on whose roof we 
were riding, a platoon of in- 
fantry was marching briskly 
down the dusty road. The 
young officer in command 
turned and stared hard toward 
the menacing sound of the 
approaching planes. Then he 
shouted one word: “Airplane!” 

The infantrymen scattered like a covey of 
startled quail. Some of them darted out of 
sight in the underbrush; others dived head- 
long into the roadside ditches. Now three 
hedge-hopping attack planes were low over 
our heads, knifing through the air at over 
200 miles an hour with their machine guns 
chattering viciously. The road ahead was as 
deserted as a graveyard at midnight, but 
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Cameramen turn drillmasters to teach new recruits 


as the planes roared over the place where 
the infantrymen had taken cover there was 
a burst of fire from unseen Garand auto- 
matic rifles and Colt pistols. And then, be- 
fore you could light a cigarette, the planes 
were dim smudges in the distance. 

The officer who was riding on top of the 
truck smiled at the man who had been 
cranking away industriously at a movie 
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Scenes like this illustrate the use of modern weapons under actual conditions met in the field 


camera. “That should turn out to be a real 
good shot,” he remarked. Then he turned 
toward the doughboys who were emerging 
grinning from the underbrush and ditches. 
“That was fine, Lieutenant,” he called to 
their leader. “It'll be enough for this morn- 
ing.” 

Hollywood ? 

No. Just the U. S. Army shooting one of 
the scenes of its newest motion pictures, 
entitled “Infantry Antiaircraft Defense.” 

Our army has gone into motion-picture 
production in a big way—but in a way very 
different from that followed by the Holly- 
wood movie makers. 

Glamour girls are conspicuous by their 
absence. The actors are officers and enlisted 
men who take a movie-making assignment 
as part of the day’s work. Army movies 
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skip the romantic and 
play down the spec- 
tacular. Entertain- 
ment isn’t their ob- 
ject. The Army makes 
them with the same 
purpose that it does 
everything else—to 
increase its fighting efficiency. 

Army training films were first tried out 
in 1917, when our small Regular Army 
tackled the big problem of taking a million 
or so of young men out of civil life and 
turning them into soldiers in a hurry. Many 
World War recruits mastered the intrica- 
cies of close-order infantry drill with the aid 
of a crude silent movie titled “School of 
the Squad.” Before the end of the World 
War, a few other films were made, covering 
some of the fundamentals of soldiering, and 
played an important part in the military 
education of thousands. 

Training films had proved their value, 
and the Army decided to go ahea” naking 
them—for current use, and, more impor- 
tant, for the purpose of building up a 
graphic, up-to-the-minute library on the 
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Explanatory mono- 
logue is recorded 
as pictured above — 


science of modern warfare which 
in time of need would provide a 
quick, standardized and always- 
ready system of making soldiers 
out of raw recruits as quickly as 
possible to meet any requirement for defense. 
Early in the game the officers in charge 
of the making of training films realized that 
if their productions were to be of real value 
they would have to be the technical equals 
of the output of the Hollywood studios. 
Knowing that pictures of the necessary 
high quality could be made only under 
skilled direction, the Army began sending 
officers to school in Hollywood to learn the 
movie-making trade. There they are given 
a year of practical experience in all the 
phases of motion-picture production, and 
are let in on some of the most closely 
guarded trade secrets of the big producers. 
Nearly all of the training films are “shot” 
at the various service schools, such as the 
Infantry School at Fort Benning, Ga., and 
the Cavalry School at Fort Leavenworth, 
Kans. Two field units, one based at Fort 
Monmouth in New Jersey and the other at 
Wright Field in Ohio, are kept busy with 
this part of the work. But the headquarters 
of the Army’s movie-making industry is 
the Signal Corps Photographic Laboratory 
at Fort Humphreys, in Washington, D. C. 
There, with the aid of the most modern 
equipment, the film is developed, edited, 
and printed by a staff of highly trained 
technicians, some military and some civil- 
ian, working under the general direction 
of Major R. T. Schlossberg, the officer in 
command of the Photographic Division. 
Up to date forty-two training films have 
been produced. Their subjects range all the 
way from what to do if you are unlucky 
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Editing training film. 
The officer shown is 
Major R.'T. Schlossberg, 
who has charge of the 
Photographic Division 


enough to get wounded, to the throwing up 
of hasty field fortifications and the tactical 


employment of artillery. Production has 
been speeded up recently, and the schedule 
for the current fiscal year calls for the 
making of forty-three 1,000-foot reels. 
Among the subjects are the use of anti- 
aircraft machine guns, the control of ve- 
nereal diseases, and the extensive meteoro- 
logical work that is done by the Army. 
Much of this year’s increased production 
will be for the greatly expanded Air Corps. 

Sound has been used in one way or an- 
other in all of the training films which 
have been produced since 1932. Usually it 
is in the form of an explanatory monologue 
accompanying the action. The Army movie 
makers use all the tricks of the Hollywood 
trade to emphasize important points. The 
telephoto lens brings distant happenings 
close up on the screen. Slow motion gives 
detailed instruction when it is necessary. 
Animated drawings make essential points 
clear. In a few of the pictures, cameras op- 
erated by remote control have been used to 
take the students into spots too dangerous 
for even a dare-devil movie cameraman. 
Sound amplification makes it possible to 
listen in on telephone conversations and to 
hear whispered commands. 

In the training films as little as possible 
is left to the imagination, and no essential 
action ever is left out. In the film on hasty 
field fortifications, for example, as much 
emphasis is placed on the correct way to 
grip an entrenching tool as on the advance 


POPULAR SCIENCE 


of a skirmish line under 
fire. When desirable the 
picture can be stopped 
and parts of it run over 
and over again until the 
students thoroughly un- 
derstand the points in- 
volved. Lengthy subjects 
are covered in separate 
1,000-foot reels, break- 
ing the instruction up 
into fifteen or twenty- 
minute lessons which 
are not too severe a tax 
on the attention. 

Training films are 
made in both the stand- 
ard thirty-five-millimeter 
and the  sixteen-milli- 
meter sizes, and are dis- 
tributed to Army posts 
by the signal officers of 
the nine corps areas and 
fourforeign departments. 
Nearly all Regular Army 
units, and many Nation- 
al Guard outfits, are 
equipped with thirty-five-millimeter projec- 
tors. The sixteen-millimeter films are used 
mostly for the instruction of Reserve Offi- 
cers’ Training Corps students in colleges, 
and of Reserve officers. 

While the training films are being exhibi- 


Making a movie to she.. use of machine guns in antiaircraft defense 


ted constantly as a part of the Army’s reg- 
ular training program, their greatest value 
lies in their availability as a standardized 
method of training recruits quickly. In 
modern war, days saved mean both lives 
and dollars saved to the country. 


Army cameramen shooting low-flying “enemy” planes as infantrymen take cover off the road 
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Pendulum Stabilizer 
for Model Plane 


ANNOYED by frequent 
crack-ups that practically 
demolished his model airplane 
every time it went into a 
dive, Ed Carstens, of War- 
rensburg, N. Y., developed a 
novel pendulum stabilizing 
device. When the ship starts 
to dive, a pendulum hanging 
down from the _ fuselage 
swings forward, operating 
control lines that automatic- 
ally adjust the elevators to 
bring the craft down safely. 


How the pendulum 
stabilizer works to 
pull the model 
plane quickly out 
of a dive, saving 
it from making a 
disastrous crash 


NOSES DOWN- 

PENDULUM *© 

SWINGS FORWARD, 

LIFTING ELEVATORS 
FORA 

STALL LANDING— 


The model plane in flight in two positions. The pen- 
dulum swings right into action whenever the nose dips 


Pocket Gauge Measures Speed of Wind 


ESPECIALLY useful for yachtsmen, hunters, 
i golfers, amateur plane pilots, and other sports- 

men, as well as forest rangers and meteorolo- 

gists, a low-cost wind indicator now on the 
| market is small enough to be tucked into a 
A vest pocket. Built of materials that are non- 
magnetic and rustproof, 
the instrument is made 
with a dial face cali- 
brated at five-mile in- 
tervals up to thirty 
miles an hour, or at 
ten-mile intervals up 
to sixty miles an hour. 
Weighing less than two 
ounces, including its 
plastic case and cover, 
the device has a bottom 
section that may be 
used as a water-tight 
compartment for money 
or matches. It is less 
than four inches high. 


Compact wind indicator in use. Be- 
sides registering wind velocity on 
the dial seen in close-up at right, 
it also shows the direction of the 
wind and contains a built-in compass 
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Odd Ice Bike Puts Hockey on Wheels 


“BICYCLE HOCKEY,” in which players are England. Freddie Chapman, riding a curi- 
mounted on special bikes equipped with ous “ice bike” of his own design, whizzed 
runners instead of on skates, was fore- about the rink wielding a hockey stick in 
shadowed as a new sport possibility by a competition with another player mounted 
recent exhibition at a rink in Brighton, on skates in the conventional manner. 


Cot Folds into Small Bundle 


FOLDING up into a flat and compact bundle, hardly larger than a 
brief case, a new coliapsible cot is equipped with a handle for trans- 
porting it as a piece of luggage. Opened out, the cot provides a 
hammock-type bed, seventy-three inches long and twenty-seven 
inches wide. The folding bed is formed of tubular steel and canvas 
and is said to be swayproof. Its total weight is fifteen pounds. 


= sprains 


Weighing only fifteen pounds, this cot folds compactly for carrying as at left 
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a puck set in clay on a ramplike tee 


WINGING a ten-foot mallet 

with a combination golf and 
baseball stroke, the batsman 
pictured at the top of the page 
smashes a puck 300 yards 
down a fairway in the game 
of hornuss, one of the most 
ancient sports known, now en- 
joying a revival of popularity 
in Switzerland. Fielders wielding ‘‘schin- 
dels” that resemble oversize bakers’ shov- 
els try to stop the puck before it lands. 
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Caneullase Eiicles Power- Plant Towers 


UGE cooling towers that form a part 

of an electric generating plant at Free- 
men’s Meadow, near Leicester, England, 
have been ingeniously camouflaged recently 
as a protection against the bombing plaues 
of raiding enemy air fleets. Painted like 
stage scenery, or a mammoth Hollywood 


Barber's Hair Collector 
Uses Suction Collar 


A HAIR-CATCHING suction collar, designed 
for barber-shop use by Morris Hartzman, 
of Dubuque, Iowa, collects hair as it falls 
from a barber’s scissors, sucks it down 
through a pipe and dumps it in a collection 
bag similar to that used in a vacuum clean- 
er. As shown in the drawing at the right, 
the device is attached to the back of the 
barber-shop chair so that it fits snugly 
around the neck of a customer. As his hair 
is snipped off, it drops into the collar’s 
trough. A suction fan draws the loose hair 
from the trough down the hair-collecting 
hose. The inventor plans that all chairs in 
a barber shop will be so equipped, hoses 
from each chair being connected to one 
larger pipe line that ends in a single hair- 
collecting bag large enough to serve the 
entire barber shop. Hair would thus be kept 
from littering the floor. 
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sutdoor movie set, the vase-shaped cooling 
towers have a strange and fantastic appear- 
ance when viewed close-up, as in the pho- 
togvaph reproduced above, but seen from a 
distance, it is said, the group is exception- 
ally hard to identify as the towers of a 
power plant. 


Hair falls into the collar-shaped tray, and is 
sucked through a hose into the collecting bag 
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Discussing strategy for fighting an imaginary 
fire, Gordon Ingraham, Forestry Service pilot, 
and associates study a map of the area. The 
plan calls for “bombing” trees and bushes with 
the fireproofing liquid put in the plane above 


IREPROOFING foliage 
with chemical bombs 
dropped from the sky is 
the dramatic new method 
of fighting forest fires recently 
tried out in California. Wheeling 
over the San Bernardino moun- 
tains a few weeks ago, Gordon 
Ingraham, U. S. Forestry Serv- 
ice pilot, demonstrated how the 
plan will work. 

Above a white target repre- 
senting an imaginary fire, In- 
graham jerked a trip-lever be- 
side the cockpit of his mono- 
plane. Hatches dropped open be- 
neath the fuselage. Seven glis- 
tening five-gallon cans of mono- 
ammonium phosphate, a chemi- 
cal solution which fireproofs 
leaves and twigs, plunged down- 
ward, bursting as they struck 
the earth. Each showered the 
trees and bushes around it with 
the flame-resisting fluid. 
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In a real emergency, as many 
as sixty cans, holding a total of 
300 gallons of chemicals, can be 
carried by three-mile-a-minute 
Forestry Service planes. These 
swift machines would arrive a 
few minutes after the first alarm 
came in from lookout towers in 
the forest. In fighting fires of 
this type the time factor is of the 
utmost importance. 

Patrol planes can also be 
equipped with the necessary 
hatches for dumping chemical 
bombs. Then, if a flying ranger 
sights smoke in the woods below, 
he can dive and encircle the in- 
cipient fire with a curtain of 
chemically covered leaves and 
twigs. 

Mono-ammonium phosphate is 
harmless to vegetation and ani- 
mals. In the forest it will form 
a temporary “fire wall” to hem 
in a _ starting blaze, 
keeping it from spread- 
ing until the ground 
crews can swing into 
action. Throughout such 
a flight, the bombing 
pilot will be in constant, 
two-way communica- 
tion with forest rangers 
on the ground, who can 
inform him of prevail- 
ing wind conditions. 


LIKE AN ARTILLERY OBSERVER, 


this spotter equipped with a two-way 
radio posts the pilot on wind direc- 
tion and speed, and bombing accuracy 
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AERIAL WAR ON 
FLAMING PERIL 


By pulling a lever, the pi- 
lot opens hatches in the 
fuselage. Cans of liquid 
hurtle earthward, burst, 
and spray a_ fireproof 
coating over the foliage 


= 


ORPEDOES plunging ahead past her 

knifelike bow, the high-speed motor tor- 
pedo boat shown racing through the waters 
of the English Channel in the photograph 
above is an important fighting unit of the 
British Navy. Tremendously fast, the craft 
is designed to rely on her speed and ma- 
neuverability to offset her lack of armor. 
In actual use, the streamline torpedo car- 
rier races down on her prey, zigzagging 
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Fast “Mosquito Boats’ Aid British Navy 


through the water at top speed to make her- 
self as difficult a target as possible. Once 
close to an enemy ship, the torpedo boat 
heads straight for it, launches her deadly 
load of torpedoes, and then veers quickly 
aside for a fast trip back to her base. This 
photograph, passed by the British censor, is 
said to be the first ever taken of one of 
these craft actually launching its torpedoes 
while running at full speed. 
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The Man * 


G 
tr cack 


with the Net 


AUTHORITIES estimate that 5,000 differ- 
ent languages are spoken in the world. 


RIVET HEADS on the outside of a big air- 
plane produce enough resistance at top 
speeds to require 180 additional horsepower 
on the plane. 


GEESE were the first domesticated birds. 


HORSESHOES 1,500 years old have been 
found in Switzerland, 


You'RE _- 
TELLIN’ = 


ME! \ oO 
RS 


REMOVING chewing gum from floors and 
carpets at a New York department store 
keeps one employee busy all night long. 


DRIED APPLES must contain no more than 
twenty-four percent water, according to the 
law. 


CHRISTOPHER COLUMBUS discovered the 
Sargasso Sea. 


OWLS lay eggs as round as billiard balls. 


DON'T TRY TO 
PLAY ‘EM! 


IN INDIA, 290,000,000 persons out of a 
population of 350,000,000 go barefoot. 


GREASE from fireflies is used in the 
Orient to give rigidity to bent bamboo. 


HUMAN TONGUES perceive sweets quick- 
est, salty things second, sour things third, 
and bitter tastes last of all. 


TWENTY-EIGHT THOUSAND gallons of 
water will evaporate from one oak tree 
during summer months. 
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A “TRIPLE-THREAT” mask, with inter- 
changeable parts, has just been placed on 
the market for workmen. Fitted with a 
wire-screen shield, it is used in babbitting; 
with a transparent-plastic window, it is 
suitable for buffing and polishing; with a 
shielded glass window, it guards a welder. 


Car Sponge Fits the Hand 


DEVISED as an aid 
for cleaning auto- 
mobiles, a new 
sponge is shaped to 
fit the hand and is 
chemically treated 
to remove dirt and 
grime. In addition, 
there is a pocket in 
the sponge in which 
a cake of soap can 
be placed. 


Collars Test Crickets\ 


PAPER collars, that kept crickets from : 
eating after they had been sprayed with 
poison in a Montana laboratory, recently 
helped determine that sprays are as effec- 
tive as poisoned grain for killing them. 


hes 


ed 


One of the crickets used in the poison-spray test 
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IF Tombstones Told the Truth 


N 


“ Ki) 
THIS GENTLEMAN | 
ROGER Q. SLOAN 


HERE p THE CLOVER 


DAN! 
UNDER STAT REMAINS OF 
OF! 


THE FUTURETO* 
POTIPHAR VOSE 
HELD CHANCES 

SO TINTED WITH ROSE; 
. THAT HE QUITE NEGLECTED ” 
AND NEVER DETECTED 
THE CHANCES RIGHT UNDER 
HIS NOSE 


HERE LIES A WISE GUY 
O. HOWE 
SO PACKED FULL OF KNOWLEDGE 
HIS BROW 
THAT NO ONE COULD TELL 
HIM A THING, AND--OH WELL 
YOU CAN'T TELL HIM ANYTHING 
. NOW 
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Elevator Speeds Fire- Ladder Rescues 


QUICKER rescue of per- 
sons trapped by flames in 
the upper stories of burn- 
ing buildings is the pur- 
pose of a life-saving 
elevator for fire depart- 
ments, developed by Mor- 
ris Honig, of New York 
City. In the illustration at 
the right, Honig is shown 
with a model of his device 
staging a theoretical res- 
cue at the window of a 
tall building. Designed to 
be attached on runners to 
the extension ladder of a 
fire truck, the elevator car 
is drawn speedily up the 
ladder by means of ropes 
and pulleys. When it 
reaches the window where 
it fits snugly into the cas- 
ing, the trapped occupants 
of the building simply step i 
into it and are quickly i 
lowered to safety. When } 
the car reaches the truck, } 
the rescued persons walk | 

| 


down steps to the ground. How the rescue car travels up a ladder to the window of a building 


©" Autographed Auto 
: Tours Country 
To Get Signatures 


AUTOGRAPHS of more than 600 
Hollywood personalities, that will 
never be pasted in an autograph 
collector’s album, adorned the en- 
tire surface of an automobile in 
which Miss Louise Rose, repre- 
senting the Motion Picture Pro- 
ducers Association, completed a 
transcontinental tour a_ short 
time ago. Starting out with al- 
most a “carful’” of autographs, 
Miss Rose gathered additional 
signatures of stage and screen 
celebrities en route, winding up 
her trip in New York City where, 
in the picture at the left, Miss 
Collette Lyons, of the cast of a 
musical comedy, is shown adding 
her name to the others. The tour 
was made as part of a campaign 
undertaken by the Producers As- 
sociation to discourage parents 


I c from taking children to the film 
Autographs of more than 600 screen actors adorn the car city in the hope of landing jobs. 
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Detector Takes 
Air Temperature 
Mile Above Earth 


MEASURING the exact 
temperature of the atmos- 
phere high above the earth 
is the purpose of the giant 
hornlike device shown at 
the left, designed by Dr. 
Charles Heck, of North 
Carolina State College in 
Raleigh. Designed to help 
in forecasting changes in 
the weather, it takes the 
temperature of drops of 
water over a mile up. It 
is the outgrowth of a 
smaller device of similar 


aa: design built by Heck 

Dr. Charles Heck with two of his long-range heat-detecting devices (P.S.M., Dec. ’38, p. 99). 
Amphibian Model Has Ten-Foot Wing Span 
ADE of about 3,000 pieces of balsa wood, each eee 5 A 


cut to fit with an old razor blade as the only 
tool, a novel amphibian, gas-driven model airplane 
constructed by John Abate, of Rochester, N. Y., is 
fitted with wheels which retract through sponsons 
that serve to balance the hull when the craft is 
afloat. The model has a wing span of ten feet, and 
is powered by a miniature one-fifth-horsepower 
gasoline engine mounted in a streamline aluminum 
housing on top of the wing. 


This photo shows details of the 
gas-driven model after com- 
pletion, but before covering 
was applied. Note how the 
motor is installed, in inset 


A customer puts his glasses in the safety case 


Barbers Furnish Holder 
for Customer’s Glasses 


AS AN added service, many barber shops 
are now providing an individual padded 
leather case in which a customer may place 
his eyeglasses to protect them while he is 
being shaved or having a haircut. 


Man Bites Tender Hot Dog 


HoT Docs with tender skins are promised 
by a new process discovered by chemists of 
a Chicago meat-packing concern. Soaking 
the casings in pineapple juice softens cel’ 
tissues, making the skins easier to eat. 


Truck Telltale Checks Driver’s Report 


SUSPENDED from the dashboard of each 
truck operated by a California firm, a pen- 
dulum carries a small pen which traces a 
line on a clock-driven, rotating cardboard 
disk, to chart the truck’s starts, stops, 
speed, and running time during a day’s oper- 
ation. The pendulum begins to swing when 
the truck starts, and moves through a wider 
are as the vehicle increases its speed, thus 


Telltale mounted in truck cab. A pendulum traces 
a record of starts, stops, and speed on the disk 


cCEMEN 


j REINFORCIN ! ~ 
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outlining the truck’s movements on the 
disk, which is marked off in tenths of ar 
hour, to check a driver’s written reports. 


Reading the automatic log. Equipped 
with the telltale, the truck below traveled 
310,000 miles without a single accident 
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Seal Hunter Supplies Zoos and Shows 


Tangled in the net, the sea lion is being hauled into the skiff. Unharmed 
by the experience, it will be sold to a zoo, circus, or seal training camp 


‘Chute Pack on Shoulders 
Allows Pilot More Room 


BECAUSE he is unable to wear an ordinary 
seat-type parachute and still get into the 
cramped cockpit of his racing plane, Tony 
Le Vier, six-foot two-inch racing pilot, uses 
a novel headrest parachute that is said to 
be the only one of its kind in the world. 
Snapping onto a regulation harness, the 
chute rests on his shoulders and forms a 
pillow for his head. Notice the position of 
the rip-cord handle which Le Vier is grasp- 
ing in his right hand in the photograph re- 
produced at the right, 


Milady’s Dressing Table 
Gives Day or Night Light 


BECAUSE make-up applied to the face by 
daylight stands a good chance of appearing 
decidedly different in artificial light, spe- 
cially lighted dressing tables are under con- 
sideration by a large eastern manufactur- 
ing concern. Buttons would turn on lights 
to simulate daylight or artificial light, as 
desired, and the user could thereby apply 
cosmetics suitable to the occasion. 
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TRAPPING sea lions 
from an island rookery 
thirty miles off the 
coast of California is 
the unusual business of 
Capt. George M. Mc- 
Guire. With two former 
cowboys as_ helpers, 
McGuire spreads a net 
across the mouth of an 
island cove into which 
the sea lions come. 
Then, whooping and 
yelling in the best 
Wild-West fashion, the 
trio frighten the ani- 
mals into the net. Once 
entangled, the sleek sea 
lions are expertly las- 
soed, hauled into a 
boat, and shipped off 
to zoos, circuses, and 
seal training schools. 
Before McGuire started 
operations in 1902, seals 
were clubbed and 
hauled aboard a boat 
while unconscious. 


Tony Le Vier with his unique parachute. Being 
over six feet tall, he just doesn't fit in the cock- 
pit of his racing plane wearing a regular ‘chute 
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Historic Voyage Is 
Reénacted for Films 


EIGHTEEN days out of the port of Cork, 
Ireland, her boilers fed by coal, several bar- 
rels of resin, and part of her deck plank- 
ing, the steamer Sirius chugged proudly into 
New York harbor on April 23, 1838, the 
first ship in history to cross the Atlantic 
Ocean entirely by steam power. The epoch- 
making voyage has now been reénacted for 
a historical movie, with ancient sailing 
ships, rebuilt and rigged for the purpose, 
playing the leading roles. Filmed on the 
waters of the Pacific Ocean, off San Pedro, 
Calif., the movie sequences were correct in 
every detail, even to the interior shots of 
the Sirius’s engine room, where Hollywood 
technicians duplicated the original ship’s 
two-cylinder steam engine, a wheezing 320- 
horsepower plant that managed to push the 
700-ton craft across the Atlantic at an 
average speed of about seven knots. 
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Paddle wheel of the first all-steam transatlantic 
vessel, reproduced on an old sailing ship. Above, 
a movie version of the end of the historic voyage 
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/ BOTTLING DOG HAIR. To prepare an essence of dog hair for an 
allergy test, a sample is first dried. Then all fat is removed in the 
apparatus above and a clear, almost colorless liquid is extracted 


"NS THAT essence of wood shavings ready 
yet? You know that carpenter may lose 
his job if he doesn’t get it right away.” 

The nurse handed a tiny, red-stoppered 
vial to the laboratory chief. 

“Here it is,” she said quietly. “And we’ll 
have the essence of saddle leather ready by 
tonight. That girl has to have it before the 
horse show.” 


EXTRACTS CONCOCTED 
AID 
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Sounds crazy, doesn’t it? Yet that is prac- 
tically a verbatim report of a conversation 
at one of the largest modern allergy testing 
laboratories, at Burbank, Calif., where they 
distill the essence of almost anything that 
may cause irritation to sensitive humans. 

For an allergy testing laboratory is a 
place of modern magic where they put a 
camel’s-hair coat into a half-inch bottle, or 


FROM ODD MATERIALS 


IN FIGHT AGAINST STRANGE AILMENTS 


POPULAR SCIENCE 


FROM DOG HAIR 


make a sick woman well by distilling hair 
from her dog. It is a place where they col- 
lect dust, and grow weeds. 

Just what does a doctor mean when he 
Says you are allergic to a certain substance? 
He means that for some strange reason your 
system reacts violently and unpleasantly to 
that substance. The rash caused by eating 
strawberries and the hay fever resulting 
from breathing ragweed pollen are common 
allergic reactions. 

When the existence of allergic reaction 
was first discovered, physicians were usually 
forced to test a patient by a laborious 
process of elimination. First one substance 
and then another was eliminated from the 
patient's surroundings and diet until the 
offender was eventually discovered. But if 
the essence of any given substance could be 
distilled and placed in a sterile bottle, then 
the job of testing would become 
simple and accurate. The answer was 
the modern allergy-extract labora- 
tory. 

Of course, the essences of many 
common substances, such as rag- 
weed, strawberries, and eggs, can be 
prepared and kept in stock. But 
many people are sensitive to some 
substance in their own individual 
environment, such as the dust from 
their particular house, or something 
connected with their type of work. 

Take the case of the carpenter al- 
ready mentioned. Whenever he tried 
to work he was afflicted with such 
violent hay-fever reactions that he 
was forced to quit. Threatened with 


By 
R. DEWITT MILLER 
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losing his job, he went to an allergy special- 
ist. But all the routine tests were negative. 
In desperation, the physician investigated 
the conditions under which the carpenter 
worked. 

He noticed that the hay-fever attacks in- 
variably came when the carpenter was plan- 
ing or sawing certain kinds of wood. Shav- 
ings of these woods were sent to the allergy 
laboratory. There they went through the 
usual distillation and purifying processes. 

First they were freed of moisture in a 
special drier. Next they were placed in a 
“defatting” apparatus. As the substance 


which causes an allergic reaction is always 
a protein, it is necessary to remove all fat. 
This is done by placing the substance to be 
defatted in the upper of two connected 
flasks. The lower flask contains ether, the 
fumes from which condense as they travel 


WOOD SHAVINGS gave a car- 
penter hay fever. His trouble was 
diagnosed and cured with the help 
of an essence extracted from the 
shavings. Without this treatment, 
he would have had to change jobs 


141 


Materials for tests: 
Left to right, camel's 
hair, alfalfa hay, cot- 
ton mattress, chicken 
feathers, and cow hair. 
The cabinet at the left 
contains samples of 500 
kinds of plant pollen 


To reduce a substance 
to its essence, it is 
first cut up into small 
pieces and dehydrated 
in the drier at right 


Extracted essences be- 
ing placed in an incu- 
bator to test them for 
freedom from bacteria 


upwards, and pass through 
the substance being de- 
fatted. The ether fumes 
slowly carry the fat into the 
lower flask. 

After being defatted, the 
wood shavings were again 
dried to eliminate the ether, 
then finely ground. Next the 
extracting substance was 
poured over the defatted 
powder. 

The resulting liquid now 
contained the essence of 
those wood shavings which 
the physician believed had 
something to do with the 
carpenter’s hay fever. How- 
ever, it still lacked that ab- 
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solute purity necessary for accurate testing. 

It was therefore sent through porcelain 
bacteriological filters and placed in a tiny 
glass vial. A few drops of the essence were 
removed with a sterile hypodermic needle, 
and put into a test tube. This was placed in 
an incubator. For two days it was kept at 
the temperature most favorable to bacteria. 
Then it was placed under a microscope and 
checked. Should any bacteria have devel- 
oped, the essence of shavings would have 
been thrown away and the job done over. 

When the essence of shavings was re- 
turned to the carpenter’s physician, he made 
a test. This was done by slightly scratching 
the patient’s arm and swabbing a few drops 
of the testing solution into the scratch. In 
certain cases it is injected directly into the 
skin with a hypodermic needle. 

If the patient is allergic to the substance 
being tested, a swelling resembling hives 
will appear within ten or fifteen minutes. 
Our friend the carpenter got a rip-snorting 
reaction. The pale-amber liquid in the little 
vial proved he was sensitive to shavings. 
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A few years ago, there would have been 
nothing for the carpenter to do but go into 
some other trade. But now the magic liquid 
in the tiny vial could not only make the diag- 
nosis, but also effect a cure. 

For the modern method of curing an aller- 
gic condition is to give steadily increasing 
doses of the essence of the substance to 
which the patient is allergic. In a short time, 
the carpenter's resistance to wood shavings 
was built up so he could return to work. 

Recently a rush call came to the allergy 
laboratory for the essence of several items 
connected with horseback riding. A well- 
known horsewoman believed that she was 
allergic to something associated with her 
riding equipment. If the offender could not 
be found, her career would be ruined. Saddle 
leather was discovered to be the guilty party. 


NOTHER highly important job recently 
undertaken by the allergy testing labo- 
ratory is the preparation of testing sets con- 
taining the essence of pollens and plants 
from a given area. In parts of the world 
where there are distinct seasons, a separate 
set must be prepared for each season. More 
than 10,000 such sets have been sent out, 
containing several hundred thousand bottles. 
Although material for preparing many of 
the standard extracts is easy to obtain, some 
types are very difficult to collect from na- 
tural sources. Certain pollens are so fine 
and remain on the plants for so short a time 
that it is almost impossible to obtain suffi- 
cient quantities. In these cases the plants 
must be grown in gardens operated in con- 
nection with the allergy laboratory. These 
are probably the only gardens in the world 
where weeds are cultivated. 
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All-Metal Stretchers 


STRETCHERS made entirely of metal are 
now being used in England in first-aid sta- 
tions set up in readiness for enemy air 
raids. The tubular frames are bent near the 
end to form legs. Fitted with metal springs, 
the stretchers are much stronger and will 
stand considerably more abuse and hard 
usage than wood-and-canvas types. 


Stretchers stored in an emergency first-aid station 
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Dental Lamp Clamps 
on Patient's Mouth 


A LIGHT for illuminating the 
mouth of a dental patient, just 
placed on the market, clamps to the 
patient’s cheek, thereby freeing him 
from the glare of external lights 
and relieving the dentist from the 
necessity of holding a small light in 
the patient's mouth. The unit con- 
sists of chromium-plated metal 
prongs formed in the shape of an 
elongated U, with one prong fitting 
inside the mouth and the other 
against the cheek. The inside prong 
acts as a reflector when indirect 
light is desired, while a shade may 
be adjusted to give a direct beam. 


Outlet-Cord Adapters 
Fit Almost Any Socket 


NO MATTER what type of electric outlet a 
tourist finds on his travels, he can be sure 
to have the use of his electric razor or other 
electric appliance if he carries a set of plug 
adapters, now available. The kit, shown in 
the photograph reproduced above, provides 
an extension cord and various styles of 
adapters for use with practically any kind 
of electric socket. 


Bugs Flown to Work Here 


FRIENDLY insects for fighting beetles that 
attack asparagus made an unusual ship- 
ment in a recent transatlantic flight of the 
Pan American Airways Atlantic Clipper. 
Sent by the U. S. Department of Agricul- 
ture’s European field station near Paris, 
France, the flies were to be turned loose in 
this country to carry on their good work of 
killing parasites. 
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Air Bomb Releases nd 


Sky Advertisement 


URSTING high overhead with a loud explosion to attract 
attention, a novel aerial bomb for advertising purposes 
has just been introduced. At the first glance, spectators see 
only a huge cloud of smoke as the bomb bursts. In a mo- 
ment, the smoke clears and a giant object—an oversize copy 
of the bottle, food package, automobile tire, or other product 
being advertised—is revealed floating in space. Made of 
lightweight, silky paper, the advertisement weighs only about 
nine ounces, though it may have a surface area of sixty-five 
square feet and be as much as fifteen feet in length. It re- 
quires from two to ten minutes to float back to earth, being 
borne up by rising air currents entering a hole at the bottom. 
Weights at the bottom hold the parachutelike advertisement 
upright. Developed for use wherever large crowds gather 
outdoors, the compact bomb is shot from its mortar at a safe 
distance. It rises 360 feet before a time fuse explodes it, 
and the giant “flying signboard” is 
released. At a seaside resort, the 
practice is to shoot the bomb aloft 
from a boat cruising a short distance it 


MORTAR 
MADE OF 
HEAVY ADVERTISEME! 


CARDBOARD ( 
\\ 


MAIN POWDER 
CHARGE 
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How the aerial advertising 
bomb is fired. On bursting, 
q releases a_balloonlike 
off the bathing beach. copy of product advertised 
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Can Deadly Snake Venom Save Lives? 


"Milking" a water moccasin of its 
venom by causing it to bite into 
oiled silk stretched over a bottle 


EXACTLY how does the 
venom of a deadly water- 
moccasin, a snake native 
to the southern United 
States, act on the vital 
processes of a human be- 
ing? That is the problem 
being tackled by Prof. 
Robert V. Brown, Univer- 
sity of Chicago physiolo- 
gist, who believes that the 
answer may provide a way 
to control hemorrhage and 
falling blood pressure, for, 
he states, small doses of 
moccasin venom have al- 
ready been used to de- 
crease the susceptibility of 
human beings to hemor- 
rhages. Five of the deadly 
snakes are kept in Pro- 
fessor Brown's laboratory, 
and “milked” regularly by 
causing the reptiles to bite 
into oiled silk stretched 


over the neck of a bottle. Recording the effect of venom on living heart of a frog (at arrow) 


“Sight” 


Chart Tests Television Camera 


FLARING vertical and horizontal 
lines of various widths and spacing, 
solid and open squares, rectangles, 
and other shapes form a queer 
chart developed by General Electric 
engineers for checking the adjust- 
ment and operation of television 
cameras. Said to test the “sight” 
of the television camera eye in 
much the same manner as human 
sight is checked by means of the 
optician’s wall chart, the device is 
set up in front of a television cam- 
era lens. The sharpness of the 
chart’s details on the receiving 
screen then indicates needed ad- 
The odd patterns test a television camera's focusing ability  justments. 


146 POPULAR SCIENCE 


“* ~< ’ ~ 


IT MAKES little difference to Michael Mur- 
phy, stunt flyer, and his mechanic, Eddie 
Leach, whether they land their new plane 
right side up or upside down. For the novel 
monoplane is fitted with two sets of landing 
wheels, one in the usual position and the 


Down Is Up for This Upside-Down Plane 


other on top of the plane. Two cockpits are 
also provided, so that one pilot is always 
flying upside down. Incidentally, can you 
tell by the photograph whether the craft is a 
high-wing monoplane right side up or a low- 
wing monoplane upside down? 


Cable Drill Clears Sewer Pipes 


IN THE odd photograph below, it looks as though some 
Simple Simon were trying his luck at fishing in a city 
sewer. However, the picture actually shows a special drill- 
ing apparatus that draws a steel wire through a sewer 
pipe, and cuts off any tree roots growing between joints. 


me 


License-Key Chain 
for Motorists 


LICENSE HOLDER and key 
chain are combined in a novel 
accessory for motorists. Rolled 
up, a driver’s license or regis- 
tration certificate is inserted 
within a hollow tube of plas- 
tic material which is attached 
by a chain to the ignition key 
of the car. Thus the driver is 
sure to have the license with 
him whenever he drives. 


SS 


Any tree roots growing into a sewer pipe are cut away by this unit 
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LATEST IDEAS FOR 


New Print Drier Utilizes 
Heat of Electric Bulb 


Wet prints are placed in contact with the cyl- 
inder and held in place with a canvas cover. 
The cylinder is then placed over a lighted bulb 


SING the heat of an ordinary 100- 

watt electric bulb to dry photographic 
prints, a simple device recently intro- 
duced for amateurs permits quick drying 
and ferrotyping in a minimum of space. 
The drier consists of a cylinder of chrome- 
coated metal and a canvas cover. Glossy- 
paper prints are pressed on the outer sur- 
face of the cylinder by means of a roller 
or squeegee. After the canvas cover is 
fastened over the prints, the cylinder is 
slipped over the 100-watt lamp, which 
hastens drying without injuring the prints. 


Hand Generator Fires Flash Bulbs 


WITHOUT the use of batteries, a new photoflash outfit sets 
off the artificial illumination by means of current generated 
within the base of the “gun.” By pressing a hinged lever on 
the side of the base, the operator spins a tiny dynamo with- 
in the handgrip to produce the needed flow of electricity. Ac- 
cording to the manufacturer, the device lasts many years. 


Tool Simplifies 
Film Splicing 


A NEW tool for use in 
splicing home-movie film is a 
square metal tube with a 
sponge and scraper at one 
end and a rubber bulb at the 
other. Squeezing the bulb 
forces water into the sponge 
ton Gampening; the :emalsion This device provides both moisture and 
that is to be scraped away, a sharp blade for scraping film. At 
after which the splice is right, squeezing the lever in the handle 
made in the usual way. turns a generator to fire the flash bulb 
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CAMERA FANS 


Home-Movie Camera - 
Gets Range Finder _—. 


CLOSE-UP shots with a_ well- 
known make of American home- 
movie camera are simplified 
through the use of a new range- 
finding mechanism which enables 
the operator to see exactly what 
will be recorded by the film and to 
be sure the objects are in perfect 
focus. To use the new range finder, 
the camera is set on a tripod, the 
film magazine chamber is removed, 
and the device is at- 
tached in its place. 
After the focusing has 
been accomplished, the 
magazine chamber is 
replaced and the pic- 
ture is made. 


For accurate close-up focusing, the unit 
shown at left is inserted in place of the 
magazine chamber of the movie camera 


Viewer Aids in Photo Composing 


TO HELP amateurs get good 
composition in their pictures, 
a pocket-size, translucent 
viewing screen is now avail- 
able. On the screen is a sym- 
metrical pattern of thin lines 
as a guide for arranging sub- 
jects of interest. Looking 
through the screen, the pho- 
tographer finds the best ar- 
rangement of his material, 
then sets up his camera to 
take in the identical view. 
The screen also shows how a 
finished picture will appear. 


Tripod Feet Grip 
Floor or Ground 


METAL points for outdoor 
use and rubber grips for in- 
door use are provided on 


Note how the pocket-size view- 
er opens up for use. Sighting 
through it aids composition 


Handy Brush for Darkroom Use 


DESIGNED for removing 
dust particles and pieces of 
lint from the surface of a 
negative before it is placed 
in an enlarger, a new aid 
to producing better results 
in the darkroom is a wide, 
lightweight camel’s-hair 
brush. A hole at the top of 
the brush permits it to be 
hung up out of the way 
when not in use. The handy 
brush is shown in the illus- 
tration at the right. 
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the feet of a new tripod 
just marketed by a western 


manufacturer. Pivoted at 
the lower end of the three 
legs, the feet and points 
form single units. For out- 
door use, the rubber foot is 
folded up bringing two 
steel points down to grip 
the earth; indoors, the 
points are turned upward 
and the nonskid rubber sur- 
face comes in contact with 
the slippery floor. 
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Give your I. Q. a workout on these tricky questions. You'll find the correct answers on page 246, 

If you don't fall down on more than four of them, you can consider yourself fairly well informed 

a WHATEVER IT 1S 

ax ITS ALL RIGHT wiTH mE! 
£ 


d 


1 Mistletoe is (a) a kind of evergreen tree 
(b) a parasitic shrub (c) a fern (d) a 
member of the thistle family. 


2 In an automobile, the distributor regu- 
lates the flow of (a) gasoline (b) oil (c) 
electricity (d) water. 


3 Divers working at great depths now 
avoid the “bends” by breathing oxygen 
and (a) chlorine (b) methane (c) helium 
(d) nitrous oxide. 


4 Cormorants lay (a) cornerstones (b) 
eggs (c) smoke screens (d) railroad 
tracks (e) submarine mines. 


5 When photographs are taken, light acts 
upon compounds of (a) tin (b) aluminum 
(c) silver (d) radium. 


6 Meteors rarely strike the earth because 
(a) the moon’s gravity pulls them away 
from the earth (b) most meteors do not 
travel fast enough to catch up with the 
earth (c) the friction of the atmosphere 
heats and destroys them. 


Given different-shaped fields of exactly 

the same area, the one that can be sur- 
rounded by the shortest fence will be (a) 
square (b) circular (c) triangular (d) ob- 
long. 


8 When a chemist writes the symbol “Fe” 
he means (a) fluorine (b) feldspar (c) 
iron (d) mercury. 


9 How many times a pendulum swings in 
a minute depends upon (a) the length of 
the pendulum (b) the weight of the bob (c) 
the length of the arc. 
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1 Even a landlubber should know that 

“weighing the anchor” means (a) put- 
ting heavy weights on it in rough weather 
(b) pulling it up from the bottom (c) seeing 
whether it complies with a legal standard. 


1] Moonlight is produced by (a) the heat 
of the glowing moon (b) reflected sun- 
light (c) phosphorescence of the moon’s 


rocks. 

12 Two equal and opposite forces, acting 
so as to produce a twisting motion, are 

called a (a) doublet (b) couple (c) dipole 

(d) tandem (e) binary (f) swivet. 

13 There is usually a small space between 
the ends of rails, in railroad tracks, to 

(a) prevent stray electric currents from 

interfering with signals (b) allow for ex- 

pansion (c) make the rails easier to replace. 

14 Placing an object in a vacuum (a) in- 
creases its weight (b) decreases its 

weight (c) does not affect its weight. 

15 A tarpon is (a) a weapon for killing 
whaies (b) a rainproof fabric cover (c) 


a plug for the muzzle of a big gun (d) a 
kind of fish. 


1 You could see the wave form of alter- 

nating current with (a) a pantograph 
(b) an oscillograph (c) a chronograph (d) 
a cardiograph. 


7 Cyanides should be used with care be- 
cause they are (a) explosive (b) 
poisonous (c) breakable (d) habit-forming. 
18 A meniscus lens would probably be 

found in (a) a large astronomical tele- 


scope (b) a lighthouse tower (c) a cheap 
box camera (d) a compound microscope. 


9 The retina is part of the (a) nose (b) 
eye (c) ear (d) larynx. 


20 If a large passenger liner sailed out of 
New York and went mysteriously un- 
reported thereafter, at least you could be 
certain that it was not at a seaport in (a) 
Spain (b) Ecuador (c) New Zealand (d) 
Switzerland. 
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AFRICAN TOURACOS CHANGE COLOR WHEN 
THEY GET WETY CERTAIN FEATHERS UNDER 
THE WING HAVE A PIGMENT THAT “RUNS* 
TURNING THE COLOR FROM GREEN TO RED? 


COMPARING THE TINY SIZE OF 
TERMITES WITH THE HEIGHT OF THEIR 
BUILDINGS, WE SEE THAT THESE INSECTS 
ORIGINATED THE SKYSCRAPER? 

WISER THAN HUMANS, HOWEVER, THEY 
BUILD IN PYRAMID FORM? 


IN RELATION To ITS SIZE, THE KIWI 
OF NEW ZEALAND LAYS LARGER EGGS 
THAN ANY OTHER BIRD IN THE WORLD? 


LIKE OTHER MAMMALS, THE DOLPHIN 


HAS EYELIDS, BUT THE PUPIL OF THE TROGONS oF Centra AMERICA, 


EYE IS HEART-SHAPED! AND THE . 

EAR OPENING IS SO SMALL IT WILL Be eee ne HOMES ore 

HARDLY ADMIT A PINS j ? 
. AND EVEN FEED ON THEIR OUTRAGEP HOSTS, 


THe POTATO 15 NOT A ROOT BUT A 
TUBER, BECAUSE IF IT IS PLANTED THE 
“EYES” SEND UP LEAVES A ROOT SENDS 
OUT ONLY ROOT HAIRS / 
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“CORN CUTTER. Kernels come off whole when CLOTHESLINE TIGHTENER. A few twists 
an ear of corn is slid along this metal trough with the device above take the sag froma line — 


HANDY SLICER, Operated 
Henleg a hand crank, ne 
new en accessory wo 
like the larger machines 
that are used in stores, to — 
slice up meats, jetables, — 
fruits, cheese, and bread 


ye 


SNAP-ON APRON. Even 
Mother can escape from 
apron strings if she wears 
this new dress protector. 
A steel spring holds it 
snugly around the waist 


BEVERAGE DISPENSER. Cocktail in- 
gredients are automatically mixed 
in the right proportions with the 
novel liquid dispenser shown above 
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VERSATILE HAMPERS. The 
bathroom hamper at the right 
has a large vanity tray built 
into its top, which is easily 
turned out for use as shown. 
There is plenty of room for 
cosmetics. Below is an- 
other hamper that has 
a built-in receptacle to 
dispense cleansing tissue 


VITALIZES 
TAP WATER 
Slipped onto 
any faucet, the 
attachment at 
left aerates the 
waterandfilters 
out impurities 


SUCTION-CUP SHELF 
SUPPORTS. Extra shelves 
can be installed on a tile 
wall with a novel support. 
Pulling a lever creates a 
vacuum in the suction cup 
that supports the bracket. 
Another cup grips the shelf 


STREAMLINE NUTCRACKER. The limited 
motion of this new nutcracker makes it easy to 
crack shells without mashing meats or fingers 


DECEMBER, 1939 153 


By 
MARTIN BUNN 


‘VER since the World’s Fair 
opened, Gus Wilson had been 
saying that he was going to 
take a day off and get a pre- 

view of what the world is going to 
be like tomorrow. But the Model 
Garage was even busier than usual all sum- 
mer, so Gus kept putting off his holiday. 

Autumn was well under way when his 
partner Joe Clark, who had been to the 
Fair a half dozen times, built a fire under 
Gus with the observation that if he didn’t 
get a move on he’d find the big show closed 
and boarded up when he finally got to it. 
Only then did Gus break down and say that 
he’d go the following day. 

So the next morning he left home in his 
car at about his usual time, headed for the 
Fair. First, however, he took a look-in at 
the Model Garage. 

“Just wanted to make sure that every- 
thing’s going along all right,” he told Joe 


"Try her again," Gus said. This time it started 
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with a slightly sheepish grin on his face. 

“On your way, Gus!” his partner said 
coldly. “Beat it! Get the heck out of here! 
There’s a lot worth looking at over there at 
the Fair, and you’re wasting time.” 

Gus grinned, and started filling his gas 
tank at the pump. Before he had finished, 
a business coupe stopped beside him, and 
when he looked up he saw that it was driven 
by Harry Meyers, a drug salesman who al- 
ways stops at the Model Garage for servic- 
ing when he is in town. 

“Good morning!” Gus said. “Joe will 
take care of you in just a moment. I’m 
taking the day off. Going to the Fair.” 

“Swell!” Meyers approved. “But, say— 
have you got just a minute to spare? I’m 
having trouble with my car, and I’ve got a 
busy day ahead of me.” 

Gus hesitated. “What kind of trouble?” 
he asked. 

“Starting trouble. And I can’t under- 
stand it—mnever had any before, with this 
bus. I had to stop and get some gas at a 
filling station about five miles down the 
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road—couldn’t make it to your place. When 
I tried to start—nothing stirring! The two 
fellows at the filling station took a look at 
the wiring, but couldn’t find anything 
wrong. Then a grocery boy came along in 
a delivery wagon, and I got him to push 
me until I could get started again.” 

“Switch off your engine,” Gus said. “All 
right. Now try to start it again.” 

Meyers stepped on his starter. Nothing 
happened. 

“Humph!” Gus grunted. “Did those fel- 
lows at the filling station do anything to 
your car except fill your gas tank?” 

“They checked the oil and water, the way 
they always do, but I didn’t need either.” 

Gus raised the side of the hood near- 
est to him. “Try her again.” 

Meyers stepped on the starter again. 
Nothing happened, except that under the 
hood, somewhere on the side of the engine 
away from him, Gus saw a spark flash. 

“Wait a minute,” he said. He closed his 
side of the hood, walked around the car, 
and raised the other side. “Now again.” 
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Joe Clark and a state trooper Gus 
didn't know were standing near 
his car, both looking serious 


Why Is It That a Day Off 
Just Never Is an Off Day? 
Gus Tried To Figure That 
Out All One Busy Morning 


Again Meyers stepped on the starter. And 
again the spark flashed. This time Gus saw 
where and why it flashed. The bayonet-type 
oil-gauge rod, instead of having been re- 
turned to its proper position after the oil 
had been checked, had been left lying across 
the starter, with one end resting against an 
exposed starter-switch terminal. Whenever 
the circuit was closed by the starter pedal 
being pressed down, the exposed terminal 
became “‘live,” causing the spark Gus had 
noticed, and grounding out the starter. 

Gus pushed the oil-gauge rod back into 
its place without saying anything. “Once 
more,” he then told Meyers. This time the 
engine took off perfectly. 

“You're all right now,” Gus said. 
damage done.” 

Meyers wanted to know the cause of the 
trouble, so Gus had to tell him. 

“Well,” he concluded, “now you're fixed 
up, I'm off for the .... ’Morning, Doc!” 

“Good morning, Gus,” Dr. Marvin said, 
getting out of his car. “I didn’t expect to 
see you here. You said that you were going 


“No 
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$100 in Prizes 
FOR GARAGE MECHANICS 


Do you work in a garage, or maybe 
own one? Then at some time you 
have come up against a car ailment 
that had you all tied up in knots try- 
ing to solve. Martin Bunn wants to 
know what the trouble was and how 
you found and fixed it. For the most 
interesting letter of not more than 
500 words describing the ailment and 
its diagnosis and cure, we will pay $50. 
The second-best letter will win $25, 
and the writers of the five next-best 
will get $5 each. 

Gus and the technical editors of 
this magazine will judge the letters, 
and their decisions will be final. In 
case of a tie, each tying contestant 
will be awarded the prize tied for. 

Address your letters to Gus Wilson, 
in care of POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 
Letters must be mailed before mid- 
night on December 15, 1939, when the 
contest closes. No entries will be re- 
turned, and all will become the prop- 
erty of POPULAR SCIENCE MONTHLY. 


to take a look in at the Fair today.” 

“So I am,” Gus told him. “I’m just start- 
ing. What’s the matter, Doc? You look sort 
of worried.” 

“Well,” the doctor said, “I don’t want to 
bother you about it on your day off, but 
these brakes of mine still are a long way 
from being right. They worked well enough 
for a while after you fixed them yesterday 
afternoon, but this morning they’re so bad 
again that I’m afraid to drive with them.” 

“There’s something darned queer about 
those brakes,” Gus said, ‘“‘and I'm going to 
find out what it is. I thought I had it licked 
the first time you came in about them.” 

“I didn’t have any more trouble for about 
a week,” Dr. Marvin said. 

“And then you had some more. Air in 
the lines again. Then the same thing again 
yesterday. Well, I'm going to find that 
trouble right now! You take my bus to 
make your calls this morning, Doc. By the 
time you get back from them I’ll have your 
brakes fixed or I'll have blown out a couple 
of little gray cells trying!” 

Dr. Marvin protested to no avail. 

“T’ll have plenty of time at the Fair,” said 
Gus. “Every one tells me that the evening is 
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the best time to enjoy yourself over there.” 

Finally Dr. Marvin drove off in Gus's car, 
and Gus drove the doctor's car into the 
shop. While he was changing into overalls, 
Joe Clark came in. “Might have known it!” 
he exclaimed disgustedly. “By jiggers, you’re 
the most provoking man I ever knew. I'll...” 

“Don’t stand there gassing, Joe,” Gus 
told him. “I want to get these brakes fixed, 
and then be on my way.” 

Joe shrugged his shoulders helplessly and 
went back into the office. “Come on, Har- 
ry,” Gus said to the grease monkey. “We're 
going to take this hydraulic system apart.” 

They took the system apart, but Gus 
couldn’t find anything the matter with it. 
The cylinders and cups were in perfect con- 
dition, and there were no leaks. So they 
reassembled it, and found that the brakes 
worked perfectly. 

“Which,” Gus said, “means nothing at 
all. Each time I’ve worked on them, those 
brakes have seemed in perfect condition 
when I finished, but they went bad again. 
I’m going to take this bus out and drive it 
for a while and see what happens.” 

Gus was back within a half hour, and as 
soon as he drove into the shop Harry saw 
that he was good and sore. “Same damn 
thing over again!’ he snapped as he got 


out. “Air in the lines, so the brakes can’t 
release properly. By gosh, it’s got me 
stumped!” 


He took his pipe out of his pocket, and 
walked around the rear end of the car 
toward his workbench, in search of his to- 
bacco. “What's this?” he said stopping. 
“The tail light is burning. I'll have to check 
that stop-light switch.” 

He raised the hood, and with a quick 
glance located the switch, mounted on the 
master cylinder of the hydraulic system. 
Harry, always anxious to be helpful, reached 
in to make certain that it was fastened se- 
curely in its place, and jerked his hand 
away with a yell of “Ouch!” 

“What's the matter with you?” Gus said 
unsympathetically. 

“I burnt my fingers!” Harry moaned. 
“Say, that blamed switch is red-hot!” 

“Hot?” said Gus. He touched a fore- 
finger to his tongue, and then to the switch. 
“So it is—and the cylinder is hot, too.” He 
took off the cylinder’s filler cap, peered in 
and saw that the brake fluid was bubbling. 
“First time I’ve ever seen that happen.” 

He took the switch off, checked it care- 
fully, and found that sometimes it shorted. 

“So that’s the answer,” he said. “See 
what’s been happening, Harry? Sometimes 
that switch would short, and get so hot that 
it would heat up the metal around it so 
much that the fluid would boil. The boiling 
oil periodically (Continued on page 243) 
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FITTING UP A PLACE TO 
WORK is the first step. Here 
Robert Jaacks, whom Mr. 
Love is helping to start a 
home workshop, is lining a 
corner of his double garage 
with three-ply fir wall board. 
He primed the plywood with 
paint before setting it up 


e 


WITH AN INITIAL OUTLAY 
of twenty-five dollars, he 
has put up and painted three 
sheets of wall board and 
built a simple bench. The top 
is a2” by 12” plank, but the 
width has been increased by 
adding a tool tray, The bench 
is made more rigid by sheath- 
ing it with wall board. An 
iiaxpenstetclanp cimraeke 
used, but will be replaced 
later with a permanent iron 
woodworker's vise. Drawers 
will be added to the bench. 
Some tools are racked on the 
backboard of the bench; oth- 


ers hang inside temporarily 
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Hobby of AU! 


A HOME WORKSHOP...AND HOW TO DO IT 


ANYONE CAN BUILD UP A GOOD SHOP ON THE BUDGET SYSTEM 


ELAXATION, pleasure, profit—these are the benefits offered by a home 
workshop. In this invaluable new series of articles, Mr. Love, who is an 
outstanding authority in this field, and one of his friends will illustrate the 

development of a woodworking shop. This shop is being started with an outlay 


of $25 for tools and materials, and equipment will be added on a monthly budget 
of $15. A bench has already been made as shown in one of the accompanying 
photographs and in the shop data file sheet on a following page. From month to 
month you will see the shop grow and in this way obtain suggestions to help you 
equip your own home workshop to suit your individuality and the kind of work 
you wish to do, 


What is a home workshop? make, garden trellises to build, tables and 
chairs, as well as decorative whatnots or 
HOME workshop is a place where a whimsical toys, to construct. But metal 
man can ride his hobby and indulge machining, as in model locomotives and ex- 

his creative bent. As he 

builds a cabinet, a ship 
model, or a desk set in By EDWIN M. LOVE 
copper, his business cares 
are forgotten, his wor- 
ries vanish, and he re- 
laxes in body and mind. 
He plays, but his play is 
more than a sport. He 
builds a thing of beauty 
and utility that is a vis- 
ible token of patience, 
forethought, and_ skill. 
This experience in hand- 
work gives the office 
man a better understand- 
ing of the craftsman’s 
viewpoint; while practice 
in design and planning 
acquaints the physical 
worker with executive 
problems. Working to- 
gether in the home shop, 
father and son are drawn 
into closer comradeship. 


Mr, Love at work re- 
pairing his famous 
Cody coach model. 
He is a craftsman 
of great experience 


What can be done in a 
home workshop? 


LMOST any creative 
activity can be car- 

ried on. Woodworking is 
the most popular. There 
are home repairs to 
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perimental work, and ornamen- 
tal projects in copper or brass 
are also much favored. Many 
other hobbies have their enthu- 
siasts—leather work, puppetry, 
stagecraft, forging, jewel cut- 
ting, weaving, and pottery, to 
mention a few. 


Is a home workshop 
expensive to equip? 


O. The cost is moderate. 

Start with a small bench, 
such as the one shown on the 
accompanying shop data file 
sheet, and a few common hand 
tools of the type the average 
man already owns. As the need 
arises, add other equipment. One 
machine at a time can be bought, 
and this can be done on small 
monthly payments if necessary. 
Actually the cost of a well- 
equipped shop is generally less 
than that of a used automobile 
in fair condition. 


Where can a shop 
be set up? 


N THE garage, base- 

ment, or a barn; even 
in an attic, bedroom, or 
a kitchen. A removable 
bench top can be 
clamped to the kitchen 
table, or a_ portable 
cabinet bench designed 


Jaacks pays a visit to 
Mr. Love's shop to ask 
some questions about a 
ship-model blueprint 


--------_----:- Se _ 
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BENCH FOR BEGINNERS [WOODWORKING] 


The top is a 2” by 12” plank | 
smoothed on top and edges. | 
Lap a board under the rear edge | 
for a tool tray, and another on 
the back for a rack. Close the | 
left end with a triangular block 
sloping inward toward the right. | 
Notch upper stretchers to fit the | 
top. Legs are attached with 3” 
iron corner braces. Cleats un- | 
der the tray and behind the rear 
stretcher give nailing for the | 
top and bottom of the 4” ply- 
wood sheathing. Any desired vise | 
can be attached, and a hard- | 
wood strip screwed across the 
end will serve as a planing stop. | 
Drawers may be fitted inside. | 
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so that it can be pushed into a corner 
or closet. Sometimes a small, inexpen- 
sive lean-to may be built on the garage. 


Renters change homes frequently. 
Isn’t a shop hard to move? 


OT if properly planned. Keep tools 

in drawers or small cases, accord- 
ing to classification; and when moving 
time comes, fold the containers and 
nest them together in the van. Un- 
packing will be equally simple. Light- 
ing equipment and wall racks can be 
standardized and made demountable. 


Garages and basements are deficient 
in windows. What about lighting ? 


S THE home shop is mostly used at 
night, windows are not needed for 
light, which is an advantage, as equipment 
can be placed without reference to them, 
with racks near at hand. Individual lights, 
or lamps on swinging brackets, are easily 
contrived, and a small fan will aid in ob- 
taining adequate ventilation. In cold weath- 
er install a gas heater, if necessary, or if 
building laws permit, use a small stove to 
burn chips and litter. 

Incidentally, the fewer windows, the easier 
it is to solve the noise problem. Line the 
shop with wall board or any cheap sound- 
insulating material, even cardboard news- 
paper mats, and set machine and bench 
legs on rubber or in cups of sawdust. Little 
noise will then reach the outside. 


What materials are worked in home 
shops, and what do they cost? 


OODS can be purchased or ordered at 

any lumberyard and cost from a few 
cents to a dollar a board foot (1” by 12” 
by 12”). Good paints cost 30 cents and up a 
half pint. A little arithmetic will show that 
furniture built of excellent materials need 
not be costly. Aluminum and copper tubes 
and sheets cost about 90 and 50 cents a 
pound respectively at a tin shop. Local 
costs of plastics, leathers, art materials, 
and the like vary, but can be found easily 
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enough by inquiring 
at stores and shops. 
Many usable mate- 
rials can be found at 
wrecking yards, in 
scrap bins and attics, 
and even at second- 
hand stores. Hard-to- 
get items may be 
obtained from special- 
ized mail-order houses 
that advertise in 
magazines. Their cat- 
alogues list innu- 
merable craftwork 
materials, veneers, 
rare woods, hard- 
ware, fittings, special tools, and finishes. 


Is it worth while for an unhandy 
man to have a shop? 


Y ALL means. Try out various hobbies, 
and one that suits will be found. Practice 
develops interest, skill, ingenuity, and all- 
round ability. The man who hasn’t aptitude 
in some shopwork is almost nonexistent. 


Can project plans be bought? 


ES. This magazine, for example, offers 

excellent plans at low prices. There are 
dozens of interesting projects of the type 
that can be built in one evening, and of 
course, any number that need more time. 
The latter call for greater skill and have a 
continued and growing interest, like an ex- 
citing serial story. In addition, various 
construction kits for building models, boats, 
decorative metal projects, and even furni- 
ture, are offered in various forms. 


Can the average man make presentable 
original designs for his projects? 


E CAN easily learn to. Good design is 

largely dependent on good proportion; 
and two or three simple rules, applied with 
common sense, will take care of most of 
the common problems encountered in plan- 
ning original projects. There are excellent 
books on the subject. 


Can the home workshop be used 
for community betterment? 


UNDREDS of home workshop clubs 
and individuals make toys to distrib- 
ute among poor children, build bird houses, 
and construct equipment for Boy Scouts, 
small local libraries, churches, and other 
organizations. And there is no reason why 
larger projects could not be undertaken. 
(To BE CONTINUED) 
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IE BUAT..L940 


PEEDY, stable, and spinproof, this new 
ice boat Mercury embodies the latest 
improvements in design. It is a four- 

runner craft with long, springy fore-and- 
aft runner planks. These planks 
assure resiliency and comfortable 
riding qualities, yet keep the run- 
ners in perfect alignment. A steer- 
ing bar traverses the cockpit so 
the pilot can steer without chang- 


ing positions with passengers in the boat. 

Mercury is 18’ long and 9' 2” wide, with a 
cockpit large enough to hold five or six per- 
sons. The sail area of 125 square feet makes 


LIST OF MATERIALS 


LUMBER | 


BARDS MADRS: BS, LPS PPE SRT pe. ae 
pel ioc! pe. y 8” by ” oad | 
by 8” by 9” oak. i 


Boom: 


Back-rest su "by 3” by 
vip 4" * By st by 43" Wi 


Runner fenders: 2 Ae 
Mast: 2 


Boom jaws: 
Wooden stays (optional): 
Tiller bar: 

Tiller brace: 


Trusses: 2 pc. 
Hobblers: Pp 
1%" wide Fey el me nee by 5” song. 
Steering rods: i tubi 
Runner blades: 4 
mieniar toot atecl, 


Fender braces: 4 angles Te by 3” 


Goopeaces ‘e pe. 144” by aA by 9’ 2” oak. 
2 4” by 


by 2%" 
2 by §" by 8) wi 


oe 


oak. 
10” white oak. 
ite oak. 
mia "by, 2 white oak. 
’ 0” half-round oak. 

Ln er by ot & 2a spruce. 

by 314” by 12’ spruce. 
“2 pe. 4” by 1%" by 15” white oak. 
4 pe. 1” by 2” by 16’ spruce. 
by 3° 6", 


1%” by 2%" 
1” by 2" by 


METAL PARTS 


2” by 3” by 9’ 2” anj 
pe. 3” D: yy 4” angle iron Se Ton long; 2 channels 


~ 2 8’ 
ta by pr angie eon or 60-deg. tri- 
42", long. 


role drive-shaft universal joints. 
” by 5” angie iron 3” wide. 
y 1” wide. 


cnt Sona! aoe 


| FASTENINGS 

Carriage bolts: 8-4 by. %" for trusses; 12-5" by 1/2” 
{ for braces; 4-31 fy %” for tastening center plank; 
H 44" by %” for fastening rear braces to center plank; 

124%" by %” for atta pe nobblere: 
Stove or carriage bola; 28-1 =i Ey. " for fastening cock- 
it floor; 6-2" for peacning 
-rest supports Ges %” by %” for 


dash 
Studs: 
8-6" 


44%” 


3 smal 


e ga. 
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by %” for attachin; ching 
angle-iron blades are |, % gross 
screws, instead of studs.) 


waterproo! 
paint for metal 


ant 
%" (with lock washers) for 


board. 
Path by, %” for attaching triangular steel blades; 


‘enguar steel blades. (If 


No. 8-%" flathead 
by %” kingbolts for runner pivots. 
MISCELLANEOUS 


7 Ib. waterproof casein glue. 


Balyara and mainsheet: 
Bide | stays and forestay 


3” Manila rope, Ce, juired. 

(if wooden stays are used): 
” flexible cable. 

turnbuckles. : 


oa" Seove Bt aleve: 3-1" double pull 
" groove pulleys; louble pulleys. 
1 Zeepens. for igor suporne steering gear. 


; if substituted for grooved track. 


root varnish and % pt. aluminum 


The unusual design of this ice 
boat makes capsizing practically 
impossible. The roomy cockpit 
me, can accommodate five or six 
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AN EASILY BUILT, 
MUCH IMPROVED 
DESIGN WITH FOUR 
RUNNERS MOUNTED 
ON SPRINGY FORE- 
AND-AFT PLANKS 


J. JULIUS 
FANTA 


the boat fast in light winds, and it can hold its own with rac- 
ing craft capable of from 60 to 65 miles an hour. 

The original ice boat was constructed by Walter Winding, 
of Milwaukee, Wisc., at an estimated cost of $90 for all mate- 
rials, including a professionally made sail. The work required 
about 100 hours. 

Select Sitka spruce is used for the runner planks, each of 
which is laminated by gluing up three boards of the size given 
in the list of materials. 
For this purpose use 
only waterproof casein 
glue. As soon as each 
plank is glued to the 
proper thickness, sup- 
port the ends on saw- 
horses and weight the 
center until the plank 
bends down 9”. Then 
clamp the glued boards 


Assembly view. The 
rear runners are set 
to track in the cuts 
of the front rudders 


With this sail, the boat is 
fast even in light winds 


| Vqxale Pere 
| .L-IRON | |WHITE OAK R 
LZ } 


WHITE OAK 


in numerous places 
with C-clamps or hand 
screws. Do not remove 
the clamps for at least 
twenty-four hours; then 
any glue that has oozed 
out can be removed 
with a chisel. 

To level off the ends 
and provide square sup- 


8-6" 
| CUTTING EDGE TO CUTTING EDGE 


a 
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=e 
RUNNER PLANK 16-3" 
Spa TO ALLOW FOR CURVE 


A top view of the hull and side view of the runner plank and runners 
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The stability of the boat is obvious from this rear view. Note pulleys to keep mainsheet from fouling 


ports for the rudderpost fittings forward 
and the hobbler bolts aft, it is necessary to 
glue six tapered wooden pieces in place as 
shown. Then saw the planks to length and 


plane the edges thoroughly. 


At the fore ends of the planks, drill 4%” 
holes for the rudderposts 4” from the butt 
end, and 14” holes for the hobbler bolts of 
the fixed runners at the after ends. 


Now the 2” by 3” by 9/2” angle-iron 


S'SHEAVE 


FLOOR 


fex3'x7" 
SHEETING 


Mast Step 
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nx 8 OAK 
3°*34 BOLTS 


COCKPIT 


Sack Kest 


How the mast is stepped, and details of boom jaw and back rest 


SecleKest Support 


200M 
2x34 x13-6" 


beams are bolted 6’ from 
the ends of each plank. 
Drill two 144” holes at the 
ends of these beams on the 
2” side. The holes should 
be 2” and 6” from the ends. 
Also drill holes in the 
planks to correspond, and 
fasten the beams with 414” 
by 14” carriage bolts. 

Halfway between the iron 
beams, a 1144” by 214” oak 
crosspiece is bolted with 5” 
by 1%” carriage bolts. A 
similar crosspiece is bolted 
to the planks 3’ from the 
fore ends. 

A fore-and-aft center 
plank of 2” by 8” by 8 
white oak spans the trav- 
ersing iron beams as shown. 
It is fastened with two 314” 
by %” carriage bolts to 
each beam. Fit 11%” by 
214” oak braces between 
the center plank and run- 
ner planks, crossing the 
latter 3’ from the rear ends, 
and fasten with 14" car- 
riage bolts. 

Two sheets of %4” ply- 


POPULAR SCIENCE 


UNIVERSAL 


wood or pressed composi- 
tion wood, 43” by 72”, are 
fitted between the center 
plank and the runner planks 


for the cockpit floor. The 
edges of the floor should 


34" L-IRON 
Peat Kununet 


145<2!5 HANDLE 


I"STRAI 


'QHALF-ROUND. 
OAK : 
C055 Section 


46— 


be flush with the facing of 
the angle-iron trusses. Use 
14%” by %” stove or car- 
riage bolts, with lock wash- 
ers, to secure the flooring 
to the trusses, and space 
the bolts 6” apart. 

A back rest of 14” by 8” 
oak is mortised for the cen- 
ter plank and fitted between the runner 
planks. It is supported in a tilted position 
by six supports of white oak, as indicated. 
Each support is bolted to the iron truss 
with 2” by %” carriage bolts and to the 
back rest with 3” by %” bolts, with the 
heads inside. 

The front panel of the cockpit consists 
of two pieces of 14” by 8” by 43” oak, to 
allow an opening for mast adjustment. 
These are held with 4%” by 1” by 8” strap 
iron, secured with 1” by 4” bolts and lock 
washers. 

Prepare the rear hobblers next. These 
are four pieces of 3” by 4” angle iron in 
12” lengths. They are drilled as specified in 
the sketch marked “rear runner” for bolt- 


A close-up of one of the front rudders, showing 
the hobbler and the steering connection above. 
At right, a similar view of one of the rear runners 
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Kunnet (MaKe 4) 


) ie CURVE 


i 
rae Steering Geat 


Consttuction. 


Method of making and mounting runners, and steering-gear details 


ing them to the runner planks with 414” by 
14" bolts, with space between each pair for 
inserting the runners. 

Care should be taken in drilling the run- 
ner plank for the hobbler bolts so that the 
distance between each pair of angle irons is 
exactly 134” throughout, otherwise the run- 
ner will not fit properly. Leave the bolts 
slightly loose for later adjustment of the 
rear runners. 

The rudderposts call for a little inex- 
pensive welding. Rods %” in diameter are 
welded to the center of the tops of channel- 
iron pieces, as shown, which form hobblers 
for the rudders. Steering rods of 1” pipe, 
with an 8” S-curve in each, are connected 
to the rudderposts with old Chevrolet drive- 
shaft universal joints. A wooden crosspiece 
(its length will vary according to the S- 
curves, but is about 7’) holds the steering 
alignment true and is secured to the steer- 
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The steering bar traverses the cockpit so the pilot can steer without having to change his position 


ing rods with 1” metal straps. The tiller 
bar is fastened likewise. 

All runners are similar in size, shape, and 
construction. Precision in making runners 
contributes to the speed in racing. Warp- 
ing is prevented by laminating the runner 
chocks, which are made of 1%” by 6” white 
oak. Cut each chock lengthwise into 1” 
strips and reverse the ends of alternating 
strips of each chock. Then glue the strips 
and clamp them until dry. 

The bottom edges of the chocks should 
have 1%” curves as indicated so that run- 
ners will be rocker-shaped for easier ma- 
neuvering. Angle-iron blades may be fitted 
by beveling both sides of each chock; and 
they are then fastened with 1” flathead 
screws. For racing purposes, however, high- 
grade triangular tool-steel blades are 
recommended. Drill five 1%" holes through 
the chock for stud bolts, and 14” deep into 
the tops of the triangular blades so they 
may be tapped for the studs. The blades 
assume the proper curve when drawn 
against the chocks by tightening the studs. 
To the outsides of the rear runners are 
fastened 114” half-round 
oak fenders with 14” 
angle iron, as shown. All 
runners pivot in the hob- 
blers on 14” kingbolts 
and are cotter-pinned. 

The mast is made by 
gluing together two 
pieces of 11%” by 6” 
spruce, 24’ long, after 
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grooving each half near the top, as indi- 
cated, for the sheave used in hoisting the 
sail with a boltrope. The mast may be 
tapered at the bottom to 4” wide, if desired. 
The step is fastened to the center timber 
as shown. The mast may be braced with 
wooden side stays in the way illustrated or 
with conventional ™%” cable and turn- 
buckles, eye-bolted to the runner planks. 

Light springs are fastened to the mast 
to suspend the steering gear for the con- 
venience of the pilot. Single-sheave blocks 
are lashed in a single row to.the boom in 
order to avoid fouling the mainsheet. The 
mainsheet runs forward to a pulley at the 
mast for ease in trimming sail. 

Sandpaper the hull, runners, mast, and 
boom thoroughly before applying three 
coats of high-grade waterproof spar var- 
nish. Each coat should be dry and lightly 
sandpapered before adding another coat. 

The alignment of the runners must be 
accurately checked to get speed. The fixed 
runners aft must be absolutely parallel. 
Check this with a large square and also 
by measuring the distance between the 
cutting edges with a bat- 
ten. If out of line, loosen 
the hobbler bolts and 
twist the runners ac- 
cordingly. The forward 
runners are aligned by 
adjusting the crossbars 
of the steering gear, or 
by loosening the univer- 
sal joints. 


Method of Fast 
Gatteys io toad” 
Fouting Mainsheet 


POPULAR SCIENCE 


Steaming a long plank so it can be ae 
bent for the runner of a motor sled 


a 
Clamps for Model Making 


Steam Box for Special Work 


Built from Two Oil Drums 


UPRIGHTS 


SMALL clamps for model making are 


easily improvised from a number of com- 
monplace objects. Spring wooden clothes- 
pins with the jaws shaped as necessary and 
steel paper clips are frequently used. A 
discarded ruling pen is excellent for very 
small work, as are bobby pins and small 
bolts with large washers.—S. J. GANCHER. 


v 


BOBBY PIN 


FACED with the problem of bend- 
ing long wooden runners for a motor 
sled he was making, one amateur 
mechanic constructed a steam box 
from two oil barrels, placed one on 
top of the other, as illustrated at the 
left. A rectangular opening was cut 
in the top and bottom of the upper 
drum and in the top of the lower 
one to permit the wood to go through 
into the bottom barrel. The open- 
ing was made only slightly larger 
than the wood. 

The barrels were propped up with 
bricks and stones so that a fire 
could be built underneath, and fas- 
tened to the upright poles with wire. 
The lower barrel was partly filled 
with water. Sacking was wrapped 
around the work at the top so most 
of the steam would be retained with- 
in the drums.—JOHN G. ROBERTS. 


RULING PEN 


BOLT, 


WASHER NUT. 
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BRAZING NARROW BAND SAWS 


Square broken ends of blade and file bevel on outside of one and inside of the 
other. Band saws should have an even number of teeth. Make the bevel 34” 
long on 12” or narrower blades. Clamp ends in brazing clamp so that backs 
are in line. Cover the filed surfaces and a piece of silver solder, the size of the 
joint, with a paste of borax mixed with water. Place the solder in the joint 
and melt it with a pair of red-hot blacksmith’s tongs or with a blowtorch. In 
the latter case, clamp the joint the in- 
stant the solder melts and the torch is 
removed. To prevent breakage, reheat 
the joint until it turns a straw color. 
File off excess solder. 


SSSSSSaa—_— 


SCARFING BAND SAW BLADE 


BRAZING CLAMP 
AND TONGS 
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* ewssnre CAPE COD 


ESIGNED in the 
= style of a pic- 
turesque little 
Cape Cod cot- 
tage, this doll house is 
an admirable Christmas 
present. 

Quarter-inch plywood 
is used throughout, with 
the exception of a thick- 
er base, and the whole 
is assembled with casein 
glue and brads. Assem- 
ble the ends with the 
partitions, then add the 
ceiling, and finally the 
roof. The front and rear 
walls are separate units 
and may be removed by 
pulling them out at the 
bottom or sliding them 
endwise. 

A celluloid pane is cut to fit in each window open- 
ing, held on the inside by a thin strip of wood and on 
the outside by the shutters, sill, and head trim or 
lintel, after the white sash strips have been stuck on. 

On the original model the two outside doors are 
hinged to swing in, but if many doll houses are to be 
built they may be dummies, framed on the wall. 

Note the simplicity of the roof shingles—a series 
of light lengthwise cuts made on the circular saw, 
and shingle divisions indented with a chisel. The 
bricks in the chimney are made in the same way. 

The window box and plants are scroll-sawed and 
painted green except for the buds, which are red. 
Use white for the walls and green for the roof and 
shutters of the doll house. 


CELLULOID 


STRIP 


DUMMY 
FAN LIGHT 


ALL INSIDE y \ FROM WOOD 
DOORWAYS 


IYxe 


i Pret * 
To, M4 EXTENSION . 
TT OveR DOOR ‘rr! 
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LIST OF MATERIALS 
PLYWOOD 


Description 


1 Base % 18 22 
x 2 Ends (allows for 

ie OVERHANG trimming) i af 15 
2 Walls % ™m 18 
2 Roof % IT 18% 
1 Ceiling % 138% 17% 
1 Partition % 7% 138% 
1 sd uy ™M% 9 
1 » ¥, h 7 
1 ” % hm 6% 


WHITE PINE 


14 Sillsandheadtrim % % 2% 
2 nw ae y 3, 
12 Shutters % 1 4 
2 sad 4s a 3 
2 ” % 41 2 
4 Door frames % % 6% 
2 eS Ms % 3% 
6 Celluloid for windows 2 
1 ” ” ” 2 3 
i ” ” ” 2 > 
1 Chimney 3 3 3 


Material for chimney cap, fanlight 
frames, flower box, and door knob; 
brads, glue, paint, passe partout. 


It saves time to paper or decorate 
the interior walls before assembly 


ENTIRE CONSTRUCTION 
4 PLYWOOD, EXCEPT 
BASE WHICH 15 3g 


ALL WINDOW OPENINGS 
CUT 24" EXCEPT ONE 
IN FRONT 2*3°AND 
ONE IN BACK 22" 


A @ x1 WIDE 
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A small tool-post lamp. 
fetcan) be: plugged into 
fhaiibevelad’ dupler iouk 
let to slant either way 


ing accessories for their metal-turn- 
ing lathes, and several of these are 

shown in the accompanying illustrations. 
Of all the methods of illuminating lathe 
work, the tool-post lamp is considered the 
. best. The one shown was made from a 


A MATEUR machinists usually enjoy mak- 
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This tool-bit grinding attachment has a protractor and pointer for 
the speedy and accurate adjustment of any required vertical angle 


HOWARD R. HEYDORF 


small sewing-machine or night 
light designed for a 7-watt bulb. 
The base of the light is a two- 
way wall outlet of the type hav- 
ing a beveled top and intended to be screwed 
to the baseboard. This is fastened to a 
piece of brass that is placed over the tool 
post and under the washer. Mounted in this 
way, the light throws the illumination di- 
rectly on the cutting tool. 

The second device is a tool-bit grinding 
attachment. The tool holder is 
made from a good grade of steel, 
the shank being turned to fit the 
tool-post slot. A hole is bored in 


How the protractor 
is mounted and the 
tool holder made 
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The slide-rest cover, cut from auto-roofing material or other 
heavy fabric, has a hole that slips over the lathe tool post 


the end to take the tool bit 
and is provided with a set 
screw. The one used in this 
case was shaped from a car- 
riage bolt. The back end of 
the holder is drilled to take a 
small wire pointer, which is 
held in place with a set screw. 
A scale for the vertical angles 
is made from a small protrac- 
tor and fastened to a strip of 
brass that fits under the tool- 
holder shank. It is best to have 
the protractor markings on 
the outside and bend the point- 
er as indicated. This grinding 
jig may have to be blocked up 
to bring the tool bit up to the 
center line of the wheel. Ad- 


just the holder to give the cor- 
rect vertical angle, and use the 
slide-rest swivel to give the other 
angle. Do the grinding with a 
wheel of fine grit by passing the 
tool bit lightly along the side of 
the grinding wheel. Cool the bit 
with ice cubes or a wet cloth. 

Oil that is placed on the dead- 
center end of a turning is likely 
to be thrown off and soil the 
clothing of the operator. On work 
of small diameter this can be 
checked by fitting a piece of 
brass tubing over the tailstock 
sleeve as shown below. The cen- 
ter is oiled and then the tube is 
moved out to cover the center and 
stop any oil spatters. 

Lathe operators quickly learn 
the importance of keeping the 
slide rest free of metal chips and 
dirt. A cover made from auto- 
roofing material or other heavy 
fabric will accomplish this. Cut 
the holder in the center so that 
it can be slipped over the tool 
post and held with the regular 
washer. 

The tool-post light described on 
the preceding page is very effec- 
tive for small work, but is equally 
good for large work where the 
tool must be watched. 


A piece of brass tube, which fits over the tailstock sleeve, 
slides out to cover the dead center and stop any oil spatters 


How to Pour Liquids Neatly from Rectangular Cans 


For pouring liquids such as varnishes and 
oils from square or rectangular cans that 
have the opening in one corner of the top, 
the can should be held so that the opening 
is up rather than down. The opening then 
remains at a sufficient elevation with re- 
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spect to the fluid in the can so that nothing 
escapes until the can is nearly horizontal, 
and the pouring can be done neatly and 
without dribbling. This method also allows 
air to enter more freely and avoids inter- 
mittent surges of liquid—W. A. CRAIG. 
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A Hammer-Operated Punch for Light Work 


The frame of the 
punch is assembled 
by welding, and it 
is used with a ham- 
mer as shown below 


lac a %4 


IF OXYACETYLENE welding equipment is 

available, it is a comparatively simple 
matter to construct a small punch for mak- 
ing holes in spring steel up to 3/32” thick 
and mild steel 4%” thick. 

The arm is cut from a piece of 14” plate 
to the end of which is welded a piece of 1” 
shafting with a hole drilled through it to 


Rubber Band Marks 
a Triangular Scale 


MUCH time can be saved in using 
a triangular drafting scale if a 
rubber band is used as illustrated 
above to show at a glance the edge 
being used. A marker, such as a 
small piece of drafting tape, is at- 
tached to the band adjacent to this 
edge.—D. D. GURNEE. 


172 


serve as a guide for the punch. It is best to 
drill the guide smaller than required, then 
weld it to the arm and, after it has cooled, 
drill the hole to the finished size. 

To do the welding, place the pieces in 
position, heat both to a dark red, spot the 
guide to the arm at each end, then start at 
one end and weld the seam completely. 
Turn the work over and weld the other 
seam, beginning at the hottest end. A suit- 
able base is then welded to the arm by fol- 
lowing the same procedure. Use a No. 4 tip 
and \” filler rod. 

The die holder is a piece of mild steel bar 
bent to a right angle as shown and slotted 
to hold the die. The die is made from mild 
steel, or preferably a piece of key stock. It 
is drilled for whatever holes are most com- 
monly required, but it is advisable to make 
them 1/64” larger than the holes to be 
punched. Two set screws hold the die in 
place. The die holder is mounted solidly on 
a bench block or a heavy piece of steel or 
cast iron. The punches are turned from 
cold-rolled stock and hardened by heating 
with the torch and plunging into oil. 

To withdraw the punch from the work, it 
is necessary to provide a retriever on top of 
the arm as illustrated. The end of the re- 
triever is struck to withdraw the punch. 


Simple Wire Stand Supports 
Magnifier for Drafting 


For very finely detailed drafting or bench work on 
minute parts, a large magnifying glass may be sup- 
ported by means of a wire frame made as shown be- 
low. It holds the glass at the proper distance to keep 
it in focus, thus leaving both hands free for working. 
The stand is constructed from a piece of stiff wire. 
The size of the base loop depends on the magnifying 
glass used, but it should be about 14” larger in di- 
ameter than the glass. The height of the supporting 
stem is determined by looking through the glass and 
moving it up and down till the most satisfactory 
magnification is obtained. 


STANO BENT 
FROM 
STIFF WIRE 
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Fastening Drawings 
with Paper Tape 


DRAFTING tape, now so general- 
ly used to fasten paper on draw- 
ing boards, is theoretically ideal, 
but sometimes dirt gets into the 
gum on the tape and soils the 
drawing. This can be avoided by 
applying the tape as illustrated 
below. A small piece is stuck to 
the underside of the paper at each 
corner, gummed side up, with 
half the width extending beyond 
the edge. Place the paper on the 
board and stick down each pro- 
truding tab of drafting tape by 
applying another piece of tape 
over it.— WILLIAM G. PARTKIN, 


Ball Bearings 
Improve Jaws 
of Steady Rest 


Y ALTERING a lathe steady rest as illustrated 

above and adding three ball bearings, work may 
be turned in it at high speed without being scored by 
the jaws. Dimensions will have to be adapted, of 
course, to suit tre steady rest, but in this case 114” 
ball races were fastened to the jaws in such a way that 
the rim of the races would bear against the work to 
be supported, 

If the ball races available happen to be too large to 
slide through the slot provided in the steady rest, new 


1] 


A bit of drafting tape is stuck under 
each corner so it projects like a tab. 
Another piece fastens it to the board 


jaws may be made, which is not a difficult task, or the 
ball races may be fastened in such a way that they do 
not have to slide in the slot.—GEORGE S. WALKER. 


CARRYING CAPACITY OF WIRES [ELECTRICAL] 


Rubber-covered copper wires have a safe carrying capacity as indicated in 
the following table. In wiring fixtures, Nos. 18 and 16 are usually used; the 
other sizes are for circuit runs, mains, and submains. However, when Nos. 18 
and 16 are used in portable cords, they may carry 5 and 7 amperes respectively. 
3 amperes No. 8. 35 amperes 

50 ” 


uses, divide the watts by the voltage (usually 110 or 115) and the result gives 
the amperes. 

In electrical work it is important to know the meanings of the following com- 
mon terms: VOLTS. Pressure, or electromotive force. AMPERES. Quantity, 
or the current flowing in a circuit. OHMS. An ohm is the electrical unit of re- 
sistance. WATTS. The product obtained by multiplying the volts by the am- 
peres. KILOWATTS. A kilowatt is 1,000 watts. KILOWATT-HOUR. One 


kilowatt used for one hour. 


r 
| 
| 
| 
| 
| 
| 
| 
| If an appliance is rated in watts and you want to know how many amperes it 
| 
l 
| 
| 
| 
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Boat-Planking Hints 


By RS 
BRUCE and : 
WILLARD 
CRANDALL 
e 


N THE simplest fiat- 
bottom boats, straight 
planks can be used for 


planking,. but in the case of 
all more complicated designs 
at least some of the planks 
will be found to take various 
peculiar shapes. 
One of the simplest ways 
to find the correct shape is 
to clamp the plank to be 
fitted in place over the frame- 
work of the boat and as 
close to the plank it is to fit 
against as possible, without 
forcing; then transfer the 
shape from the edge of the 
other plank by means of a 
pencil compass. Remove the 
plank, saw and plane it to 
shape, and clamp it again in 
position for its final fitting. 
In many cases, however, 
the shape can be determined TRANSOM apiting Goinp O Marking Spiling Boated 
by clamping the plank in FRAME— TACKED TO FRAMES With Divide'ts 
position with the edge lap- 
ping over the previous plank, 
and then marking from the 
inside with a pencil; or the 
shape may be transferred by 
chalking the edge of the 
previous plank. With batten- 
seam boats in which the bat- 


tens are all put in ahead of = : = 
time, the shape of each plank © Connecting Maicks By'Use of Batten 


can be found by marking THREE STEPS IN DETERMINING 
from underneath along the SHAPE OF GARBOARD PLANK BY SPILING 
edge of the batten with the 
plank in place and later ad- 
ding one half the width of the 
batten. After a plank is cut 
to shape, it can be used as a pattern for material less than half the thickness of the 
the similar plank on the other side of the planking, known as a “spiling board,” is 
boat. clamped or tacked in position over the 
In case there is too great a bend to allow frames as close to the edge of the preceding 
the plank to be forced easily into position plank as possible, but it is permitted to 
for fitting, it is best to use the method that bend in its natural way over the framing 
boat builders call “spiling.” A thin piece of with absolutely no edge spring. The shape 


Z—$_$___. 
SPILING BOARD 


'GARBOARD PLANK, 12) Teanagecing Macks 


When planks have to be bent considerably, the best method is 
to use a thin spiling board for transferring the exact shape 
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is then transferred to the 
spiling plank by pricking 
it with a pair of dividers 
every 4” or 6”. The di- 
_viders must be held at 
right angles to the keel 
at all times. Then remove 
the spiling plank and 
clamp it against the edge of the plank that 
is to be cut to shape. With the dividers still 
set the same, transfer the marks onto the 
plank itself. Take off the spiling plank and 
connect up the marks by the use of a bend- 
ing batten. In order that the same spiling 
plank may be used over and over again, 
the correct prick marks can be marked 
with chalk each time and the chalk later 
rubbed off. 

Another method of using a spiling plank 
consists of drawing a series of lines across 


Jar Rings Support Extension Cords 


EXTENSION lamp cords may be safely 


it and taking measure- 
ments along these lines 
while the spiling plank is 
clamped in place. In an- 
other and very simple 
method, a series of short 
sticks are tacked to the 
spiling board while it is 
jn position over the frames in such a way 
that the end of each stick touches the edge 
of the plank already in place. The spiling 
board is then removed and clamped to the 
plank that is to be cut, and the shape is 
transferred by making a mark at the end 
of each stick and connecting the marks. 

One advantage of using a spiling board 
is that it allows the cutting of two corre- 
sponding planks, one for each side of the 
boat, at the same time. Stock 1” thick is 
used and resawed later. 


Suction Cups Painted 
to Match Walls 


RUBBER suction cups, which are usually 
black, can be made less conspicuous on 
walls finished in white or pastel shades by 
painting them with the elastic white rub- 
ber-base coating sold by automobile supply 
stores for use on the side walls of tires. 
This special paint can be tinted any light 
color desired with dry pigments.—K. L. R. 


supported when necessary by looping rub- 
ber Mason jar rings around the cord as 
shown. The ring may be hooked over a 
convenient nail or fastened with a thumb 
tack through the lip. The advantage of 
this method over using staples or tacks is 
that the soft rubber will not fray the cord 
and will “give” somewhat if a sudden 
strain is applied—W. J. WHITBECK. 


Ornamental Flower Stands Bent 
from Junked Brake Rods 


ORNAMENTAL flowerpot stands are easily made without either 
a forge or a welding outfit from ordinary round steel rods such 
as are used for brake rods on autos. 

Full-size drawings should first be made on heavy paper, and 
this gives the craftsman ample opportunity to exercise his 
originality. The iron rods are then bent to conform with the 
plans. A blowtorch will supply the heat necessary to facilitate 
bending. The joints are heavily soldered, and the whole stand 
carefully polished with emery cloth. After a coat of metal primer 
has been applied, the piece is given two coats of enamel.—W. J. V. 
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Towel rack with five 
swinging wire arms. 
These must be well 
enameled to prevent 
danger of rusting 


How arms of the towel 
rack are supported by 
small parallel loops 


A number of new uses to which 
to put discarded coat hangers 


LD wire coat hangers provide material 

for many useful little devices. Several 

suggestions are given in the accompanying 
illustrations. 

The ornamental book ends are each bent 
from a single piece of wire and may be any 
desired size. The closet hat holders have a 
loop at the top and two parallel loops at 
the lower end to clamp over the edge of a 
shelf. A similar clamp is used in making 
the soap-dish support and the rack for 
holding a glass and toothbrushes. Both of 
these fasten on a shelf in the bathroom. 

The letter rack is formed from a single 
length. A letter opener to match may also 
be made of wire, and one edge can be sharp- 
ened sufficiently to cut paper by rubbing it 
down on an oilstone. The joint comes at 
the end of the handle, where it is soldered. 

A more elaborate piece is the towel rack. 
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Holders for soap dish, glass, and toothbrushes 


= i] 
5] 
~. | 


Hat hanger designed to clamp on a closet shelf 


Book ends, each 
bent in one piece 


Ge, 


paper cutter to match 


This consists of five arms held by parallel 
loops bent in the wire support. The latter 
is in the shape of a rectangle with loops at 
each end to enable it to be screwed to the 
wall—FRANK CAPORAEL. 


POPULAR SCIENCE 


Board Aids in Mounting 
a Heavy Lathe Chuck 


MUCH effort can be saved in putting on 
and removing a heavy lathe chuck if a hard- 
wood board about 2” thick is notched to fit 
the ways and recessed on top so as to hold 
the chuck in line with the spindle threads. 
After the chuck has been set on the board, 
the lathe can be started and the carriage 
run up against the edge of the board to push 
it and the chuck up to the spindle as shown 
above.—JOHN C. ZIMBECK. 


Cork Disks for Small Gaskets 


Cork disks pried from bottle caps can be 
used to make gaskets for small fittings such 
as those on water hose. Cut a suitable hole 
and trim to fit the coupling.—R. O. F. 


FINISHING RADIATORS AND PIPES 


Small Snowplow on Wheels 
Can Be Pushed Easily 


SNoW can quickly be removed from side- 
walks, provided the fall is not too heavy, by 
using a small snowplow constructed as illus- 
trated. Three triangular blocks, slotted to 
receive roller-skate wheels, are screwed to 
the frame so it will run without dragging. 
Two heavy sheet-iron blades are screwed to 
the lower edge of the plow. A small metal 
strip is fastened to the underside of the point 
and bent up in front to permit the plow to 
rise and roll over uneven surfaces.—B. N. 


The snowplow 
runs on three 
small wheels 


4 


At left, each roller-skate 
wheel is set in a slotted 
triangular block. The han- 
dle is from a lawn mower 


[PAINTING] 


a ee el 


1. Clean surface with sandpaper and steel scratch brush. Wipe with clean rags 
and denatured alcohol to remove all traces of oil and grease. Do not use gasoline. 


2. Radiators, if new and unpainted, should receive a first coat of standard 
metal primer, which should be allowed to dry hard. 


3. The finishing coats should be an eggshell or flat finish identical with the 
wall or woodwork of the room. This type of finish gives increased heat value. 
Avoid using bronzes, if possible, because they cause a definite loss in heating 
value, particularly on radiators. 

4. Allow all possible time for drying before the heat is turned on, and then 
bring the heat up slowly over a twelve-hour period. 


POPULAR SCIENCE MONTHLY SHOP DATA FILE 


DECEMBER, 1939 


f) 


TTF PIECES }— 
_YgTHick 


ONE PIECE 
i} THICK 


| [Sipe view 


£ 
£_| 
| 

| 


178 


EIGHT PAGES OF NOVEL 
WITHOUT DIFFICULTY AND 


Gabby the Duck Moves Her 
Head and Bill When Pulled 


ABBY is an expressive little duck who captures 

the interest of children because of her lifelike 

movements. When pulled along the floor with a string, 

Gabby moves her head back and forth, and at the 
same time opens and closes her bill. 

Because the mechanical action is very simple, this 
toy is easily constructed singly or in quantity. Re- 
quired are some 4” plywood, pine, stiff fence wire, a 
screw eye, and thumb tacks. The latter serve as eyes. 

The head and neck consist of four parts. The two 
connecting pieces are sandwiched between two out- 
side pieces, all cut from plywood. Shape the bill from 
pine, gluing the lower half in place and attaching the 
upper with a small pin. A 
small screw eye is placed in 
the upper bill to receive a con- 
necting rod made from fence 
wire. 

The body consists of two 
pieces of 14” plywood sepa- 
rated by two pieces cut from 
pine %” thick, all the parts 
being assembled with glue and 
brads. Two 1%” drive wheels 
in front and one 1%” wheel at 
the rear are cut from %4” pine. 
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The parts ready to be assembled. Note the 
long connecting rod that operates the bill 


Form the axle from fence wire, | oe eee 
flattening the ends so that they connecting rod up and 
can be pressed into the wheels for — gown, the head back and forth 
a tight fit after the axle has been 

passed through the loop in the lower end of | brads or small wooden wedges. Enamel the 
the connecting rod. Fit the axle into slots body in two colors or two shades of one color 
cut into the body, then close the slots with and make the bill yellow.—E. A. BOWER. 


Flip-Over Tray Gives Double Service 


N ONE side of the unique refreshment tray illustrated at 
the left are circular recesses for ten beverage glasses so 
they can be carried without danger of spilling. The other side 
of the tray is flat for holding plates of sandwiches, cakes, and 
tea things. These are prevented from sliding off by the edging of 
rope. The handles swing both ways so the tray may be carried 
either side up. 
Plywood 14” thick is used, and a piece should be selected 
that has an attractive grain on both sides unless the tray 
is to be enameled when finished. It is scroll-sawed to 
shape, and the reverse side is bored about 1%” deep for 


18° ROPE: 


W 


This natural-finished plywood 
tray is edged with rope and has 
recesses on one side for glasses. 
The hinged handles are mahogany 


\AHOGANY/ 
HANDLES 
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the tumblers. A suit- 
able boring tool in 


pp 
ilftor T 


Te ; the drill press will do 
. Home this work. The 14” 
¥e forkshop’ hemp rope border is 
secured with brass 

lian niall | aa escutcheon pins. If 
eee at you are not familiar 
orn with making a spliced 


joint, bring the ends 
together (after they have been bound with 
brown twine) and varnish them liberally, as 
well as the remainder of the rope. 


Reversed, the tray has a flat surface for dishes 


Mahogany in natural finish makes at- 
tractive handles, contrasting with the light- 
er plywood.—LOWELL R. BROWNE. 


Soup-Bone Inlays Ornament a Playing-Card Box 


T IS surprising what beautiful inlay work 
can be done with ordinary bone. Take, for 
example, this attractive card or novelty 
pox. The box itself is made from straight- 
grained %” walnut. The splined miter and 
rabbet joints are easily prepared on a pow- 
er saw, although a good job can be done 
with hand tools if necessary. Glue the parts 
together before separating the lid. When it 
has been sawed off, attach the lid to the 
box with two 14” by 1%” brass hinges re- 
cessed into the wood. The top of the lid is 
“worked down with files and sandpaper 
around the four edges to give it a pleasing 
pillow effect. The four side edges are then 
smoothly rounded to conform with the top. 
The four pieces for the inlays are sawed 
from a soup bone that has been cooked 
and thoroughly dried. A section at least %4” 
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square is cut from the best section of the 
bone with a hack saw. The thickness should 
be approximately %”. A paper pattern is 
cut out for each of the four card symbols 
and pasted on the flat pieces of bone. The 
inlay designs are then sawed out roughly 
with a fine coping saw and finished ac- 
curately with small files. 

In removing the wood for the inlays, first 
lay the pieces of bone in their proper posi- 
tions on the top of the box and trace around 
them with a fine-pointed lead pencil. The 
bone designs are glued in place and sanded. 

Although any favored finish may be used, 
several coats of boiled linseed oil applied to 
the box and vigorously rubbed down will 
produce a satin effect.—G. A. S. 
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Mariner’s Dual-Purpose Lamp and Ash Tray 


HE honest aroma of tarred hemp rope empha- 

sizes the nautical design of this lamp and ash 
tray. The lamp has a special joint that permits it 
to be used either on the table or on the wall as a 
“pin-up” fixture. Both pieces are made of maple. 

Although the drawings are practically self-ex- 
planatory, a few hints may be helpful. The joint 
of the lamp is made from sheet-brass stock, riv- 
eted to give a firm swinging fit. The parts of the 
lamp are held securely together with nuts on the 
ends of the 4%” electrical pipe. The small turning 
that conceals the pipe nipple between the socket 
and the joint must be drilled with caution in the 
lathe to avoid splitting it. Turn the spokes from 
one piece of stock and make this small connector 
with the same set-up. Sand all parts well. 

The disks used in playing tiddledywinks make 
good inlays, and the recesses for them are bored. 
The rope ring is secured with brads, and the joint 
where the ends are butted together is wrapped 
with white adhesive tape to look like canvas. 

The spokes and cigarette holder of the ash tray 
are turned from one piece of stock. The base is a 
faceplate operation, the recess being turned to fit 
whatever tray it is de- 
sired to use. The match 
holder is shaped on the 
jig saw, and the slot 
cut with the circular 
saw. In attaching the 
rope under the base, 
drive the nails well 
into the fibers. 

Both projects may be 
stained any desired tone 
of maple and finished 
in the usual way. The 
rope, of course, should 
be left a natural color. < 
—BRUCE MACINTOSH. bey tTAPE 
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my 
S_pope MATCH HOLDER 


~ SOCKET 


fl) 446 
SIDE VIEW 
OF JOINT 


INLAYS MADE 
FROM 
TIDDLEDYWINKS, 
DISKS 


The lamp and, left, the ash 
tray with details of ciga- 
rette rest and match holder. 
The finished pieces are il- 
lustrated in photos above 
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Copied from an authentic colonial 
dough tray, this scale model acts 
as a unique table container for 
cookies or hot rolls and muffins 


FAMILIAR sight in early American 
kitchens was the dough tray. When 
reproduced in miniature size, one of these 
curious old boxes will serve as a table con- 
tainer for keeping rolls and muffins hot, or 
for holding cookies or tea wafers. 

The design shown is a scale model of a 
dough tray used by the writer’s grandmoth- 
er and is typical of those found in the 
kitchens of the German families of Eastern 
Pennsylvania before the days of the com- 
munity baker. 

The model is constructed from 14” poplar 


30°GEVEL 
ALL AROUND 


8% 


12°BEVEL 
“ALL AROUND 
LID 


' Miniature 
Dough Tray 

WW Keeps Muffins 
Hot 


and fastened with wire brads. In the orig- 
inal, however, the corners were accurately 
dovetailed together, and this type of joint 
may be used by those who are willing to 
undertake the extra work. The angle for 
the sides of the tray, the lid, and the handles 
is 12 deg. 

After the tray is assembled, smooth off 
all the sharp edges with fine sandpaper. 
Stain the wood a light brown to give it an 
antique appearance, and finish with several 
coats of clear lacquer or varnish, rubbed 
down to a dull finish. GEorGE A. SMITH. 


Brightly-Colored Rack Holds Spices or Crackers 
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HE length of this simple project deter- 

mines its use. When 4” long it makes a 
spice rack; elongated, it becomes a cracker 
tray. Use 1/64” sheet iron 234” wide and as 
long as desired. Bend 90 deg. to form a V. 
Cut two disks 21%” in diameter from 4” 
plywood. Saw one disk in half for the end 
pieces and the other in quarters. Fit one of 
the quarters in each end of the V, and drive 
small finishing nails through the metal into 
the wood. Then nail on the half segments. 
Sandpaper the completed rack and enamel 
a bright color.—WALTER F. DEBOLD. 
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Above, steps in shaping the head 
from a dressed pine "two by two.” 


Right, the Scottie in use. Below, 


a close-up of the box when closed 


en dl 


Scottie Cigarette Box Opens 
When Tail Is Pressed 


ECAUSE of its simplicity, this novel Scottie 

box for trinkets or cigarettes is well suited 
to quantity production. The lid is raised by 
pressure on the tail. 

The body and legs are made from \” ply- 
wood, the tail and lid from 1%” stock, and the 
head is cut from a dressed pine “two by two,” 
which actually measures about 15<” square. It 
will be noted that no hinge is required since the 
lid is pivoted on two small brads. For greater 
speed in production the thickening blocks on 
the inner side of the legs may be omitted, if 
desired. The boxes illustrated were finished 
with enamel.—R. O. LISSAMAN. 


Drawings of the 
box. At right, 
shapes of the 
pieces fastened 
to body of dog 


Pumice Stone and Enamel Form Blackboard Paint 


HILDREN often appreciate a simple 
blackboard at Christmas as much as an 
expensive gift. When ready-mixed commer- 
cial blackboard paint cannot readily be ob- 
tained at a local paint or hardware store, a 
substitute can be prepared by adding a small 
amount of powdered pumice stone to black 
enamel. Apply two fairly heavy coats to any 
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smooth material such as plywood or pressed 
composition wood. Let each coat dry thor- 
oughly and wash the surface with cold water 
before it is used for the first time. Complete 
the blackboard by making a simple frame 
for it. The board may be placed on an easel 
or hung on the wall. Attach screw eyes if 
it is to be hung.—T. G. HETRICK. 
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NIMAL napkin rings make an immedi- 
ate hit with children, and with their 
elders, too. One of the rings, you will notice, 
has a larger opening for an adult-size nap- 
kin, The drawings are half size. 

The construction for the three—red squir- 
rel, rabbit, and chipmunk—is the same. Cut 
out three sections of two-ply wood (made 
by yourself with casein glue and %” gum- 
wood) on a jig saw for each ring. Glue to- 
gether and leave in a press overnight. It is 
best to fasten the sections temporarily with 
small brads to prevent slipping. 


Woodland Animals Adorn Napkin Rings 


FOR THE 
Home 
~ Workshop 
Santa Claus 


Remove the nails next morning and shape 
the animals by hand or with rotating files 
and dental burrs held in a motor-driven 
chuck. Drill holes for the eyes, and insert 
small black glass-headed pins after cut- 
ting all but 1%” off of the shank and filling 
the holes with waterproof glue. 

Use red mahogany stain for the red squir- 
rel and chipmunk; also black ink for the 
tail and stripes of the latter. Light oak 
stain is suitable for the cottontail. Throats, 
stomachs, and two of the chipmunk’s stripes 
are left natural—EDWARD B. Fox. 


Lively Squirrels Bound Alongside a Toy Cart 


ULLED along the floor with a string, 
this cart rides steadily on three small 
wheels while the squirrel at each side of it 
jumps along in a lively manner. Large ec- 
centric wheels fastened to the squirrels, but 
not to the cart, cause this movement. 
Cut all the parts including the wheels 
from 1%” wood and cut lengths of 4” 
dowels for the axles. The two large wheels 
are 4” in diameter and the three small 
wheels 2” in diameter. Drill 5” holes in 
them as indicated and 44” holes in the 
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squirrels. Axles for the eccentric wheels are 
each 14%” long; the main axle is 7144” long. 
Note that the top of the front piece must 
be beveled so it is in the same plane as the 
sloping sides. 

Fasten the four sides of the cart together 
with slender brads; then nail the bottom to 
them. Drill two small holes in ‘the front of 
the cart for the cord. The rear wheel may 
now be mounted between the two projec- 
tions on the back of the cart by using a 
nail for an axle. 
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Put a short wooden rear axle in the 
hole through the tail of each squirrel and 
fasten it with two slender brads from 
the under edge of the squirrel. Place one 
of the eccentric wheels on each axle and 
hold it with a flathead upholstery nail 
and a disk of stiff tin. 

Drive two substantial 14” screw eyes 
under the front of the cart. Cut two 
notches around the front axle to fit in 
them; then force the 15” front axle 
through the screw eyes till the notches 
engage them. This will allow the axle to 
turn freely. Next add a small wheel on 
each end of this axle and then a squirrel. 
Drive two brads from the under edge of 
each squirrel into the dowel. 

The squirrels should be painted brown 
with pale patches underneath, and the 
cart and the wheels given one or two 
bright colors.—HAZEL F, SHOWALTER. 


BACK PANEL, 


To mark the ship design, use a small lining 
punch as in the upper right-hand photograph 
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Novel Stationery Holder 
Hammered from Copper 


HE base and back panel of this decora- 

tive stationery holder is 18-gauge sheet 
copper, lined and hammered. The front, 
which is 22-gauge copper is well hammered 
with a planishing hammer for smoothness 
and to make the material springy. 

A ship, Scottie, or any ornamental figure 
may be applied to the front. First lay out 
the design on paper, then transfer it to the 
metal. In the case of the ship design illus- 
trated, the hull was embossed with a flat- 
end punch, and all the other work was done 
with a small lining punch. 

Bend the piece to shape and rivet it to 
the base. Clean the holder thoroughly. Im- 
merse it in a solution of liver of sulphur 
until the metal turns a dark brown; then 
wash, dry, burnish the high lights, and polish 
and lacquer the piece.—DICK HUTCHINSON. 
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TRIMMED. 


Fireplace 


OF MODERN 
DESIGN 


HIS modern fireplace can be con- 
structed by the average crafts- 
man without the use of power 
tools. Besides being an ornament, 

it has shelves for books, and space has also 

been allotted for the installation of a radio, 
if desired. 

The hearth A is a piece of five-ply veneer 
on which are glued and screwed blocks B, 
C, D, and N. B and C are 4” wider in the 
rear than in the front. This is to allow the 
waste piece of three-ply veneer that is cut 
from the front to be used for the backing 
of the pit. The six identical pieces D are 
cut on a radius of 12”. N and D should be 
fastened to the base after uprights L and O 
are in position. F and J follow; then J is 
placed on top of F, J, L, and O. Fastening 
is done with finishing nails and casein glue. 

The two uprights K forming the sides of 


Mark No. T. w. L Description 
A il iL. 24 65 5-ply basswood 
B il 1 8% 12 white pine 

Cc 1 1 10% 12 be be 

D 6 1 9 12 5-ply basswood 
m 36 Y% 38 72 3-ply basswood 
mw a 1 2 38 white pine 

G 6 2 2 60 strips for bracing 
H 3 15ga 1 30 copper strips 

i 1 Be 12 56 5-ply basswood 
3 1 12 3g Cie “ 

kK 2 % 12 28 white vine 
Lot % 12 38 a % 
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LIST OF MATERIALS FOR MODERN FIREPLACE 


the pit are fastened to the base blocks, and 
M is fastened on top of K. Braces G are 
put in positions to give the best support for 
the veneer in front. Pieces D are then fas- 
tened. Strip P may next be secured to the 
top, and we are then ready to place the 
finishing piece of veneer on the front. 

The holes in the veneer that are to line 
up with the fire pit and the two bookshelves 
must be cut by measuring the distance be- 
tween upright J and upright K, then meas- 
uring from K to K and from A to M, When 
this piece is sawed out, it should be cut 
slightly smaller than the finished space will 
be. The same procedure is followed for the 
pieces that are cut out for the bookshelves. 

The fireplace is laid flat on its back, and 
the veneer fastened to the end upright J 
with casein glue and 1” No. 10 brads. The 
glue is spread on the edges of the supports 


Mark No. T. w. L. Description 
M 1 1 12 43 white pine 

N Uf 1 2 pil i ti 

Oo 1 % 12 38 38 Sie 
Pt af 2 43 a # 


Nails, screws, glue, and paint. 


NOTE: All dimensions are given in inches. 
of 5-ply basswood can be cut from 2 pe. 1” by 24” 
by 84”. The 4” by 38” by 72” panel E must have the 
grain running, the short way, which will make it 
necessary to purchase a larger panel. This size is 
sometimes referred to as theatrical panels. In place 
of this, %” pressed composition board of tempered 


All pieces 


quality may be used. 
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from upright J to upright L, but not on the 
curved section. After all this is fastened, 
the curved section is glued, and the veneer 
is eased around the curve, clamped, and 
nailed. 

After being sandpapered, the whole fire- 
place is given a coat of shellac. When dry, 
it is sanded lightly with 4/0 sandpaper and 
given two coats of flat and two coats of 
semigloss white paint. Sand again before 
each new coat of paint is applied. When 
this is dry, two coats of dark red paint are 
applied to the bookshelves and the fire pit. 

The copper strips H are made by cutting 
into three strips a piece of 15-gauge copper, 
8” wide and 30” long. Polish the metal with 
very fine steel wool and fasten it on by nail- 
ing at both ends with roundheaded copper 
nails. The strips are then lacquered to pre- 
serve their luster. Two coats of black paint 
and one of wax are applied to the hearth. 
Notch out the rear of the fireplace at the 
bottom for the baseboard molding. 
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After the parts have 
been cut to the dimen- 
sions given in the list 
on the facing page, 
they are assembled as 
shown in the drawings 


‘at the left. Each bears 


an identifying letter 


ANS 
\\\ 


\ 
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EFORE the Civil War, one of the finest 
and fastest cutters in the old United 
States Revenue Marine, forerunner of 
our present Coast Guard, was the Joe 

Lane. She is the prototype of our new ship 
model, illustrated on the facing page. If you 
have completed the hull and deck fittings as 
described in the first installment, you are 
ready to make the masts and yards as fol- 
lows: 


Dia. Length Bands 
Foremast* 4" ut ed 1%" from top 
Mainmast* 4" TH" sd 


Fore-topmast 3/16" 53/16" %", 

Main-topmast 3/16" 54" 9 + 

Lower yard 3/16" 63/16" center, 3/16” on each 
side of center, ” 
from each end 


Topsail yard %” 5” center, 3/16” from 
each end 
Topgallant center, %” from each 
yard %" Ba" end 
Trysail gaff %” 3%” 4%", %", 2" from end 
Main gaff %” 3%" %", 1%", 2" from end 
Main boom 1%" 74" 4", 244" from end 
Jib_ boom 3/32" 4%" %", 1%" from end 


*Length given to deck; allow extra, 

Square the heads of the mainmast and 
foremast, and heels of the topmasts as 
shown; then attach the bibbs and trestle- 
trees. Make the mast caps as detailed and 
set them in place. Now join the foremast 


MAST CAPS AND CROSSTREES 

MAIN , FORE 
a GA 

Kg, SSPAN: 
Ve-4P| 4 

4A oO 
at 
(ee 

: : FID 
FUTTOCK 
SHROUDS 


188 POPULAR SCIENCE 


GLUE PAPER 
STRIP 


TOPGALLANT YARD SADDLE 


with the fore-topmast, and the mainmast 
with the main-topmast. 

Next make the yards, gaffs, and booms, 
tapering the ends to 1/16”. Note the form of 
the gaff and boom jaws. Drill holes for all 
jackstays and put the jackstays on the yards 
in their correct places. As you complete 
these parts, shellac and paint them accord- 
ing to the chart previously given, and set 
them aside to dry. Continue by making the 
bands for the yards and masts from strips of 
paper 1/16” wide. Shape two circles of thin 
wood 9/16” in outside diameter for the fife 
rails, drill holes for the belaying pins, and 
fasten the rails onto the masts 3%” above 


the deck line. Cut out the cap and bee seats 
for the bowsprit and fasten in place; then 
make the whisker booms. 

Drill holes in the cap rail with a No. 65 
drill for the belaying vins in the places 
marked on the deck plan piven previously. 

The masts have a rake of 10 deg. which 
can be determined with a protractor or by 
drawing a right triangle with sides of 1” and 
5”. When drilling the holes for the masts, 
make them a trifle large so that the slant 
may be adjusted if necessary. Do not set the 
masts into the holes at this point, but lay 
aside until the rigging is started. 

(To BE CONCLUDED) 
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ARE ACTUAL SIZE 


THESE SECTIONS eh ~~» D> 
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TOPSAIL AND TOPGALLANT YARDS ARE ROUND. 
DOUBLE JACKSTAYS ON LOWER AND TOPSAIL YARDS. 


SINGLE JACKSTAYS ON TOPGALLANT. 
LS 


The completed 
model is 21" in 
length and 13" 
high over all. 

jis is an ex- 
cellent size for 
the mantelpiece 
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NOTE: MASTS ARE MADE OF SQUARE TIMBERS. 
USING DOWELS REVERSES BUILDING OPERATION 


MARKED SQUARED BIGBS 
IN PLACE IN PLACE 


TRESTLETREES 


By 
EMANUELE 
STIERI 


FULL-SIZE “JOE LANE” DRAWINGS AVAILABLE FOR 75 CENTS 
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~ Simplified Switchboard 


CONTROLS MODEL RAILWAY SYSTEM 


system, this switchboard groups all 

the controls at your finger tips so you 
can execute the most difficult train move- 
ment with ease. 

Cut the 12” by 18” panel from pressed 
composition wood of tempered quality or 
similar board, and construct a box from 
13/16” stock to fit flush with the edges of the 
panel and 314” deep inside. The diagram 
provides space for mounting two whistle 
controllers, two rheostats, push buttons for 
four track switches and for four sidings, 
two controls for special unloading and un- 
coupling track, and one control for a coal 
elevator. Before boring the holes in the 
panel, check the equipment you will use with 
the spacing shown. 

When the holes have been made in the 
panel, give it a coat of flat black enamel, let 
it dry, and mount the controls. The standard 
type train rheostat is used by mounting it on 
the underside of the panel and replacing the 


A DAPTABLE to any size model-railway 
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sliding contact with a contact arm as 
sketched. Solder a wire to the contact arm 
and run it to the grounded binding post (the 
post which is not insulated from the base) 
on the rheostat. As you view the rheostat 
from under the panel, connect the left end of 
the resistance wire to the other post so the 
train will run slowest when the knob is 
turned to the left. 


Push the adapters through from beneath the panel 
and use a rubber band to retain them temporarily 
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Blocking up tl 
blocks fit slots i 


Wood adapters are turned on a lathe and 
project through holes in the panel to let you 
operate the built-in buttons on the various 
controls from the top of the panel. The con- 
trol units are placed in the box, with their 
buttons centered under the proper holes, and 
adjusted for height with blocks of wood and 
pieces of cardboard so the flange on the 
adapters have about 1/32” clearance below 
the panel. Use a sleeve coupling on the coal 
elevator to extend the rod above the panel, 
and the knob supplied can be used. The push 
buttons replace the levers supplied to oper- 
ate the switches. The off-and-on tog- 
gle switches control the current to the 
transformers, and the single-pole, dou- 
ble-throw switches step up the voltage 
when more than one train is operated. 


By C. ELMER BLACK 
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At left, complete panel 
layout. The flush push 
buttons are wired as in 
the small diagram above 
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Flexible Rule Saves Time 
on Circular-Saw Work 


IN USING a circular saw, it is desirable to 
have a rule instantly available. A good way 
to insure this is to fasten a flexible metal 
rule to the miter gauge of the saw. It is 
held with a clip soldered to the case of the 
rule.—H. R. H. 


A POWERFUL electromagnet for lifting demonstra- 
tions is easily made by utilizing the core of an audio 
transformer from a discarded radio set. The trans- 
former should be the kind that has laminations 
shaped like the letters E and I. Take it apart and 
separate the laminations. A new winding is made of 
a size to fill the window space in the E-shaped lam- 
inations. A wooden form is required for winding 
the coil, and No. 18 or 20 magnet wire should be 
used. The coil should be taped as shown, and flexible 
leads soldered to the ends of the wire. The only 
other parts needed are eight sheet-metal yoke pieces, 
two hooks, and machine screws.—R. W. WAGNER. 


The magnet easily sup- 
ports a 25-lb. anvil 3 
when energized by " . ‘e 
three cells, Right, how " 2 


parts are assembled \eSiwinations 


CLEANING PAINTBRUSHES [PAINTING] 


r 
| 1. Suspend brush in varnish remover deep enough to cover half the metal or | 
| leather ferrule. The brush should not rest on the bristle tips. Cover can with | 
| paper cone to prevent evaporation and leave until thoroughly softened. | 
2. Remove brush from can, lay on paper, and use the back of a table knife or 
| a steel scratch brush to remove softened paint. Then brush back and forth over | 
| a small frame covered with 1,” mesh wire cloth. Resoak in varnish remover | 
| if necessary. , 

3. Wipe with rags. Work a mixture of half alcohol and half turpentine into the | 
| bristles until clean. Inspect butts of bristles to be sure no hard paint remains. | 
| 4, Wash bristles in warm water and soap, and rinse in clean water. | 
| 5. Hang up until almost dry, then wrap bristles in heavy wrapping paper 

folded squarely so that the brush remains correctly shaped. Fasten rubber I 
| band around ferrule and keep this way until needed. | 
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Dummies 


Carved by 


N A SMALL workshop on the north side 
of Chicago, George Larsen, a member of 
the Chicago Carvers and Craftsmen’s Club, 
carves heads for ventriloquist dummies 

that amuse thousands of people throughout 

the world. Photographs and letters from 
foreign ventriloquists give an indication of 
how far his dummies have traveled. 

His friends and business associates call 
him Pinxy because that was his stage name 
when he and his wife toured America as 
ventriloquists, Punch-and-Judy operators, 
and magicians. In those days they always 
made their own figures, and their carvings 
attracted such favorable attention from fel- 
low performers that in 1914 Professor and 
Madam Pinxy decided to devote the greater 
part of their time to the manufacture 
rather than the operation of such fig- 
ures. But both have kept active in 
their old profession. Pinxy was the 
first person to give a Punch-and-Judy 
show on the radio, and his wife, in rw 
1931, produced similar shows for a _ 
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Guild Member; 


George "'Pinxy" Larsen, of Chicago, shaping the head 
for a ventriloquist dummy. Note the special vise 


_ ”, 


' A completed head shown with 
! different expressions. No 
two dummies are made alike 


series of experimental television broadcasts. 
Pinxy claims the distinction of being one 
of the two professional carvers of ‘“block- 
heads” in America. Each head is made by 
building up several layers of basswood 
blocks so that after the head is carved it 
can be split easily to hollow out the inside. 
A sheet of paper is glued between the 
sections to be split. The only machine 
operation is the rough sawing of a 

face contour; all the other work is 

done by hand manipulation of ordi- 
nary carving tools without the use of 
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Members of 
the club in 
Long Beach, 
Calif., pack- 
ing up toys for 
local children 


Below, demon- 
stration of 
fluorescent 
lights before 
the Richmond, 
Va., guild 


The heads 
are made to order and any expression the 
performer desires is given to the face. No 
two heads are alike. 

Few members of clubs affiliated with the 
National Homeworkshop Guild, however, 
use their workshops as a means of liveli- 


calipers or measuring devices. 


hood. To the great majority, their shops 
afford a pleasant way of enjoying a hobby. 

Harold Perkins and Edward Nelson of the 
Berkeley Homeworkshop Guild, Bloomfield, 
N. J., have just completed a 33’ motor boat. 
Valdemar A. Honce, secretary, is working 
on a Cape Cod doll house, J. P. Leonard has 
made a model airplane. Wilbur Stevens re- 
cently won several medals with his racing 
motor boats. 

Samuel Kleisdorf has been placed in 
charge of the Christmas toy project of the 
Vicksburg (Miss.) Homeworkshop Club. A 
moving picture, “The Story of Gasoline,” 
was recently shown to the members. 

H. J. Williams and J. A. Taylor, lighting 
engineers, demonstrated the new fluorescent 
lights for shops and industries at a meeting 
of the Richmond (Va.) Homecraft and 
Modelmakers Guild. 


Before starting its fall sea- 
son, the Fall River (Mass.) 
Homecraft Club sponsored 
“The Southern New England 
Hobbyist Outing” at Toui- 
sette, Mass., which the mem- 
bers hope to make an annual 
event. Members of the Tim- 
bercraft Homeworkshop Club 
of New Bedford attended, and 
more clubs are expected next 
year. Prizes were awarded 
to the winners of various 
contests. Pictures were taken 
by George Legault and Clifford F. Schlem- 
mer and shown at a subsequent meeting. 

Very ingenious ideas and excellent crafts- 
manship were displayed by the school chil- 
dren who entered the bird-house contest 
sponsored by the Kerrisdale Homeworkshop 
Club, Vancouver, B. C., Canada. “Consider- 
able interest was aroused and it is felt that 
our next effort will receive far more at- 
tention,” Secretary K. B. Finn reports. A. 
Campbell, woodworking instructor for the 
local schools, demonstrated wood turning at 
one meeting of the club. 

New officers of the Royal Homeworkshop 
Club, Montreal, P. Q., Canada, are F. Simp- 
son, president; E. Derocher, vice president; 
L. Derocher, secretary; G. F. Clark, treas- 
urer. Talks have been given on electric 
welding by F. Simpson, photography by R. 
Simpson, and carpentry by E. Derocher. 

All the members of the Beaver (Okla.) 
Hobby Helpers Club are women except one 
youth of seventeen. Toys and lawn orna- 
ments have been made during the past few 


“months. 


The Bison Builders Guild, Buffalo, N. Y., 
has discontinued its HO-gauge model rail- 
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START A HOME WORKSHOP CLUB IN YOUR NEIGHBORHOOD 
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way layout in favor of O gauge. The base of 
the layout is 8’ by 20’, and the equipment 
consists of five engines and thirty cars. Ray 
Baer laid ail the track. Earl W. Sanderson 
has just completed a trestle bridge. A drill 
press has been added to the club’s equip- 
ment. New officers are Raymond Baer, 
president; Melvin Baer, vice president; Earl 
Sanderson, secretary; Clarence Zangel, 
treasurer. 

A set of wood-carving tools and a new 
lathe have just been purchased for the club 
workshop of the East Boston (Mass.) Home- 
workshop Club. Projects recently com- 
pleted by members include a Governor Win- 
throp desk, twin maple beds, and a set of 
wood-block cuts. 

When the Den- 
ver (Colo.) Home- 
workshop Club re- 
sumed meetings in 
the fall, a demon- 
stration was given 
on jigs and short- 
cut methods for 
making toys. The 
members expect to 
give several hun- 
dred toys to local 
poor children. The 
meeting was held 
in the workshop of 
William B. Mar- 
quis, president. 

Officers of the 
recently organized 
Hammond (Ind.) 
Homeworkshop 
Club are Darrel J. 


Gapinski, presi- 
dent; Edward J. aire 
Tikdetrom, ies Part of the exhibit of 


president; Maurycy 


Homeworkshop Guild, Buffalo, N.Y. 
Right, Herman W. Lorenz, secretary | 
f 


V. Gapinski, secretary; George A. Lind- 
strom, treasurer. 

More than 500 toys have already been 
built by the Columbus (Ohio) Homecraft 
Club, which hopes to increase that number 
considerably before Christmas. Toys for 
very small children are stained with water- 
soluble vegetable dyes because paints might 
contain poisonous metallic compounds. 

Other clubs reporting progress with their 
toy projects include the Whitby (Ont., Can- 
ada) Craftsmen’s Guild, Springfield (Ohio) 
Homeworkshop Club, and Danville (Ill) 
Homeworkshop Club. The latter club is 
awarding a prize for the most outstanding 
toy made by a member. 


the Bison 


Left, focal point of the show, 
Which. i Keldl antivally an’ fhe 
club's quarters above a garage 
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SEND A LARGE STAMPED ENVELOPE FOR FREE BULLETIN 
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PRESSED 


COMPOSITION 
WOOD OR 
PLYWOOD 


Sawing the two slots and film opening in a block. 
At top, the enlarger light is flicked on and off 


- EXPOSURE 
WINDOW 
a \ 1B x1%6 


HARDWOOD 1'9 «23% 


ROLL OF 
FILM 


SLOT FOR 


END OF FILM TITLE 


Picture Data Recorded 
Directly on Film 


CONTAINERS in which spools of 35-mm. 
film are packed have convenient spaces for 
the writing of information and data, but that 
gives no assurance that a roll of negatives 
will always be returned to the correct box. 
When it is not, whatever method of filing is 
used will be seriously upset. It is far better, 
therefore, to print the data permanently on 
one of the several frames of unexposed film 
at the end of each roll. This can be done with 
the aid of a ‘“‘datagraph” made as shown and 
painted inside with matte-black varnish or 
shellac mixed with lampblack. 

The roll of film can easily be slipped into 
its compartment in the dark, and the end 
drawn forward until it is under the exposure 
window. A celluloid slide, with the data 
typewritten on it or written in India ink, is 
placed in the upper slot beforehand, so you 
can be sure that it is centered. The ex- 
posure is then made by placing the data- 
graph on the easel of your enlarger and flick- 
ing the light on and off.—KENNETH MURRAY. 


Miniature Transparencies Printed in Camera 


AMATEURS who wish to make positive 
transparencies from their 35-mm. negatives 
can do so by using their cameras as printers. 
To do this, place the negative and a length 
of 35-mm. positive film together, emulsion to 
emulsion. Then, with the negative facing in, 
wind the films into a daylight cartridge. 
Load the cartridge into the camera so that 
both films wind onto the take-up spool, and 
be sure that the automatic winding key is 
locked when a negative is perfectly framed 
in the film plane behind the lens. When the 
camera is closed, the winding key will then 
automatically space the negatives and posi- 
tives correctly. 

Exposure is made by placing the lens 
about 1” from a 100-watt bulb and snapping 
the shutter. The length of exposure can be 
determined by making some preliminary. 
tests before doing the complete film. 
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To make positive transparencies, the negative and 
positive films are placed together in the camera 
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Left, the completed case. A slotted bracket with a wing nut 
enables the lighting unit to be fastened at any angle as above 


Lighting Unit Built into Camera Accessory Case 


BESIDES holding a camera and all its ac- 
cessories, this carrying case serves as a 
partable lighting unit. The original was 
made from a portable phonograph case ob- 
tained from a junk dealer, but any small 
sample case or suit case may be used if it 
has a cover as deep as the case itself and 
at least 314” deep. 

The cover serves as the lighting unit and 
is lined with tin. Two lamp sockets and an 
outlet are screwed to the hinge side of the 
cover, and the coil of wire is attached to the 


Simple table-top arrangements can be photographed 
and used as novel greeting cards for the holidays 
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end with a hook and eye as shown. To hold 
the cover at the desired angle, a bolt and 
wing nut are used in conjunction with the 
slotted lid support. 

A ledge of 14” strips of wood is fastened 
around the inside of the main compartment 
of the case so that a rectangular panel of 
wood can be cut to rest on it and thus sepa- 
rate the contents from the lighting unit. The 
case is then divided into compartments to 
suit individual requirements and lined with 
felt or velvet.—Lovis HOCHMAN, 


Alphabet-Soup Letters 
Spell Out Greeting 


NOVEL photographic greeting cards may 
be made by using table-top set-ups like the 
one illustrated. The message is spelled out 
in letters taken from a package of alphabet- 
soup noodles and glued on black paper. 
These clearly formed little letters are also 
useful in composing short titles for home 
movies.—J. J. MIHOK. 


Line Drawing Made from Print 


TO CONVERT a photograph into a line draw- 
ing, trace the portions desired with water- 
proof India ink. Then bleach out the print in 
the following bath: 62 grains potassium bi- 
chromate, 90 minims sulphuric acid, and 16 
ounces water. Wash the paper thoroughly. 
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The masking device 
and an amusing 
dual photo made 
by Lewis Shrauder 


Foolproof Set-Up for Trick Double Exposures 


DUAL photographs can be successfully 
taken by setting up a framework in front of 
a camera as shown in the accompanying 
drawing. The upper crosspiece of the frame- 
work is slotted, and the baseboard is grooved 
so that a mask can slide from one side to the 
other. The mask itself is a piece of card- 
board half the width of the frame, but slight- 
ly higher. It must be painted flat black. Note 
that a black thread is secured to the frame 
to mark the vertical center line. 

The camera is firmly mounted in such a 
position that the lens will be 9” from the 
frame and directly in line with the thread. 
The mask is placed so that one edge coin- 
cides with the thread. An exposure of the 
subject to be “doubled” is then made through 
the open side of the frame. Care must be 


taken to shield the mask from all direct 
light. The mask is now moved to the opposite 
side with its other edge even with the thread, 
and the subject is posed in the other half of 
the picture. An ‘exposure of exactly the 
same duration is made. Care must be taken, 
of course, that the apparatus is not moved 
or jarred during or between the two ex- 
posures.—GUY HUNTINGTON. 


Causes of Milky Fixing Bath 


WHEN a hypo fixing bath has a milky ap- 
pearance, it-may be due either to an excess 
of free acid, which decomposes the hypo and 
precipitates free sulphur, or to insufficient 
acid. Other causes are insufficient or impure 
sulphite or careless mixing. 


DAYLIGHT EXPOSURE TABLE [PHOTOGRAPHY] 
Subject Brilliant Bright Average Shaded 
Weston Davlight , | 100 | 50 24 | 100 | 50 24 | 100 | 50 24 | 100 | 50 24 
Bright Sun 1/22 1/16 f/1l | £/16 f/il 1/8 f/1l 1/8 1/5.6 | £/8 £/5.6 1/4 
Hazy Sun f/ie | 1/1. | 1/8 | ti | t/8 | t/5.6]t/8 | 1/56] 1/4 | 145.6] 1/4 | 1/2.8 
Cloudy-Bright tu | 1/8 | £5.6] f/8 | £/56| t/4 | t/5.6] £/4 | 1/28] t/4 | 1/28) 1/2 
Cloudy-Dull 1/8 1/5.6 {/4 1/5.6 | £/4 £/2.8) £/4 1/2.8 £/2 £/2.8 | £/2 


Brilliant Subjects—Distant landscapes and mountains without prominent dark objects in fore- 
ground; beach, marine, and snow scenes. 

Bright Subjects—Scenics with objects in foreground; nearby people in beach, marine, and 
snow. scenes. 

Average Subjects—Nearby people, gardens, houses, and scenes not in shade. (Use this 
classification if in doubt.) nso pe 

Shaded Subjects—People, gardens, and other objects in open shade. They must be lighted 
by open sky, not under trees, porches, roofs, etc. - pe 

NOTE: Each of the following diaphram stops is approximately twice as large as the preceding 
one: f/22, £/16, f/11, f£/8, £/5.6, f/4, f/2.8, f/2 (largest). The figures above are lens apertures 
at 1/100 sec. Therefore, for 1/50 sec. use opening only half as large; for 1/25 sec., one-quarter as 
large; for 1/200 sec., twice as large. Example—f/11 at 1/100 sec. is equal to f£/16 at 1/50; 
£/22 at 1/25 sec.; £/8 at 1/200 sec. 
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In the left-hand picture of the pair 
at the right, the building seems to be 
leaning backward. This was corrected 
in the second view simply by tilting 
the enlarging paper as shown below 


HEN a camera is tilted upward at a 

tall building, the resulting picture ap- 
pears to taper and the building looks as if it 
were leaning backward. Professional view 
cameras, to be sure, have a revolving back 
or lens mount that permits this distortion to 
be corrected, but the defect is common to all 
ordinary cameras such as amateurs use. It 
may be overcome, however, by projection 


Skillful Enlarging Corrects 
Distorted Building Photos 


printing with the easel or paper holder tilted 
sufficiently to straighten the image. 

A short-focus projection lens may be 
necessary if the distortion is very great. The 
sample pictures, for example, were projected 
with a 4” lens. Focus the image at the 
center of the paper, then close the iris of the 
enlarger until the image is sharp to the 
edges. This is necessary to get sufficient 
depth of focus to cover the paper in the 
tilted position.—C, W, RICKMAN, 


ee en ig ee og ene 


NOTE: Each of the following diaphram stops is approximately twice as large as the preceding 


one: f/22, f/16, f/11, f/8, f 


/5.6, £/4, £/2.8, £/2 (largest). The figures above are lens apertures 


at 1/25 see. Therefore, for 1/50 sec., use opening twice as large. Lamps must be in good reflectors. 


| INDOOR EXPOSURE GUIDE [PHOTOGRAPHY] | 
| 

| aoraber and Type | “weston Timesten Distance (in feet) from Lamps to Subject 

of Photofloods | Emulsion Rating | 312 | 5 6 1 8 10 12 4 

y 2No.1 64 f/11 11-8 8 8-6.3 | 5.6 45 4 3.5-2.8 | 
I 32 1/8 8-6.3| 5.6 45 4 3.5-2.8 | 2.8 2.2 I 
l 16 £/5.6 45 4 3.5-2.8 | 2.8 2.2 2 — l 
I 1No. Land 64 £/16-11 | 11 11-8 | 8 8-6.3 | 5.6 as [4 I 
I i 32 £/11-8 8 8-6.3 | 5.6 45 4 3.5-2.8 | 2.8 ] 
I 16 1/8-6.3 | 5.6 45 | 4 3.5-28 | 2.8 2.2 2 I 
1 2No.2 64 1/16 wer | 1 [ie a 8-6.3 | 5.6 45 | 
I 32 f/11 11-8 8 8-63 |5.8 45 4 3.5-28 | 
| 16 £/8 8-63] 56 | 45 4 3.5-2.8 | 2.8 2.2 | 
I ! 
I I 
! ! 
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sive in the way of Christmas cards this 

year, try spatter-painting them yourself 
with an old toothbrush. The more you spat- 
ter on the color, the prettier they will be. 
The effects are somewhat like linoleum- 
block work except that the colors are not 
solid, but broken up into interesting and varie- 
gated spatter patterns. 

This method is basically 
the same as_ stenciling, 
therefore it is much easier 
and quicker than _ block 
printing. Simply follow 
these step-by-step  direc- 
tions: 

1. Make a full-size draw- 
ing on paper with any de- 


l: YOU want something novel yet inexpen- 


Left, several suggestions 
for simple cards. A good 
alphabet for stencil cutting 
is given in the strip below 


The first step is to make a full-size drawing The stencil is then prepared by carefully cut- 
on paper and ink in the parts to be cut awoy ting out the openings with a very sharp knife 
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The design and lettering 
are cut like a stencil, 
and the color is applied 


by means of a toothbrush 


sired design and lettering. Fill in with ink 
or pencil the portions that are to be cut out. 

2. Break a _  double-edge safety-razor 
blade so that it has a sharp point or use a 
stencil knife and carefully cut out the 
blacked portions to form a stencil. 

3. Put the stencil in position over the 
card stock. Fasten it with thumb tacks at 
the edges. 

4. Dip the toothbrush in thin poster paint 
or colored ink and flick the bristles with a 
finger so as to spatter the color through the 
stencil. The spattering can be done by us- 
ing a stick in place of a finger, if preferred. 
Let the color dry before removing card. 

Keep your designs simple for maximum 
effectiveness. It’s often what you leave out 
rather than what you put in that’s impor- 
tant. Geometric designs are best for the 
beginner because they can be drawn with 
pencil, ruler, and compass. The accom- 
panying alphabet is especially adapted to 
stencil cutting —DELMAR W. OLSON. 


SPATTERS GIVE 
GAY EFFECT 


By the spattering 
method, the color 
is broken up in in- 
teresting patterns. 
Left, using a stick 
to flick the brush 


Next, the stencil is fastened over the card The spattering is done with an old toothbrush 
stock, which may be of any appropriate color dipped in thinned poster paint or colored ink 
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Chemical Analysis 


By RAYMOND B. WAILES 


INERAL oil had been substituted 
in part for butter fat,’ U.S. 
health officials reported, when 
they recently had 664 tubs of 
butter seized and condemned. While not 
common, such instances do occur, and 


Federal agencies are vigilant to detect 
them. 

How did they know in this case that 
valuable butter fat had been replaced with 
paraffin or mineral oil, worthless as a food? 
As an amateur analyst, in your own home 
laboratory, you can make the same test 


BEILSTEIN TEST 


Red-hot copper gauze 
glows with a bluish- 
green light if a sub- 
stance containing one 
of the halogen family 
of elements is held in 
the flame beneath it 


TEST FOR BORAX 
Mouth washes contain- 
ing sodium perborate 
are sometimes adulter- 
ated with plain borax. 
This simple test will 
reveal the presence of 
borax in a mouth wash 
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of butter that the Government chemist did. 
Fold a four-inch filter paper the usual 
way, twice upon itself, and set it in the top 
of a small beaker or glass tumbler. Do not 
wet the paper, as you would for ordinary 
filtering. Place about ten grams (a heap- 
ing teaspoonful) of butter in the folded 
filter. Then melt the butter by setting the 
vessel in a warm oven, or holding it some 
distance above a Bunsen burner. Liquid 
butter fat filters through, leaving behind 
the salt and curd, and most of the water, 
which is absorbed by the dry filter paper. 
The test for paraffin oil is made upon the 
clear butter fat that comes through the 
filter. Measure off one cubic centimeter 
(approximately a quarter teaspoonful) 
of this liquid fat into a large test tube, 
about an inch in diameter and eight 
inches long. Add one cubic centimeter 
of a one-to-one solution of potassium 
hydroxide. This is made by dissolving 
a small amount of the solid alkali in an 
equal weight, or twice its volume, of 
water. 

Shake the mixture and then add 
twenty-five cubic centimeters, or a 
scant fluid ounce, of ninety-five-percent 

grain alcohol. (Weak- 
er alcohol or dena- 
tured alcohol will not 
serve.) Now place the 
test tube in a beaker- 
ful of hot water. Ap- 
ply enough heat to the 
water to maintain the 
contents of the test 
tube for fifteen min- 
utes at a temperature 
of approximately 
eighty degrees C., or 
175 degrees F., stir- 
ring the mixture fre- 
quently with the 
laboratory thermome- 
ter that you use to 
measure the tempera- 
ture. At the end of 
the fifteen minutes, 
add twenty-five cubic 
centimeters of water 
and mix the contents 
of the tube well. 

If the liquid mix- 
ture becomes turbid 
or milky after you 
add the water, then 
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for Amateurs 


the butter contains half of 
one percent or more of min- 
eral oil. 

This test is easy to make, 
and the chemistry of it is 
equally simple. The butter 
fat is first saponified, or 
turned into a soap, by the 
alkali (potassium hydrox- 
ide). This soap dissolves in 
the alcohol, and is not pre- 
cipitated by the final addi- 
tion of water. In contrast, 
any mineral oil present will 
not be acted upon by the 
alkali. It will not dissolve 
in the final mixture of alco- 
hol and water, and sepa- 
rates out as a milky sus- 
pension, or in free oily drops. 

With the aid of your 
home laboratory, you can 
easily distinguish between 
coffee and coffee substi- 
tutes. After a bit of prac- 
tice, you can even make a 
rough estimate of the rela- 
tive amounts of caffeine in 
these products and in tea. 

You will need an iodine 
solution of what a profes- 
sional chemist would call 
“tenth normal” strength 
(written “O.1 N”). For the 
precision that he requires, 
it would contain exactly 
12.692 grams of iodine for 
every 1,000 cubic centi- 
meters of solution. Of course 
it is out of the question to 
approach such exactitude 
with the rough-and-ready 
balance used by most ama- 
teur chemists, but you can easily make an 
approximately tenth-normal iodine solution 
that will serve your purpose. 

First dissolve about ten grams of potas- 
sium iodide crystals in fifty cubic centi- 
meters (one and two-thirds fluid ounces) 
of water. Then add, while stirring, two 
and a half grams of solid iodine crystals. 
(In general, solid chemicals average about 
five grams to the teaspoonful, though it is 
preferable to weigh out the amounts given 
when possible.) When the iodine has dis- 
solved, dilute the resulting solution to a vol- 
ume of 200 cubic centimeters (six and two 
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BUTTER FAT OR MINERAL OIL? You can easily duplicate the 
method used by pure-food inspectors to detect adulterants in butter 


thirds fluid ounces) by adding water to it. 
Also make a dilute solution of sulphuric 
acid, by slowly adding five cubic centi- 
meters of strong sulphuric acid to twenty- 
five cubic centimeters of water, and then 
stirring. (CAUTION: always dilute strong 
sulphuric acid by adding it to the water, 
not the water to the acid. In the latter 
case, the considerable heat generated in 
mixing might turn the water to steam, and 
spray the powerful acid from the vessel.) 
For your coffee-testing reagent, mix your 
dilute sulphuric acid solution with an equal 
volume of your tenth-normal iodine solu- 
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Measuring out iodine-acid reagent for experiment to determine the amount of caffeine in coffee or tea 


tion, and you are ready for the experiment. 

To compare the amount of caffeine in 
coffee, coffee substitutes, and tea, equal 
quantities of the samples should be used— 
for instance, five grams, or else a teaspoon- 
ful, of each. The sample of coffee or coffee 
substitute should be boiled, say for five 
minutes, in about fifty cubic centimeters of 
water. Tea leaves may simply be infused 
in hot water for the same length of time. 

Filter the extracts, and dilute two cubic 
centimeters of each filtrate with an equal 
volume of water, in separate test tubes. Now 
add two cubic centimeters of your sulphuric 
acid-iodine reagent to each of the tubes. 
A reddish-brown precipitate will be formed, 
due to caffeine and certain other extracted 
substances that react with iodine. The 
more caffeine in the original sample, the 
more precipitate there will be. 

If you have simultaneously made your 
test on ordinary household coffee and on a 
caffeine-free substitute, or coffee from 
which most of the caffeine has been ex- 
tracted, you will observe much more pre- 
cipitate in the first case. You will also 
observe that coffee-substitute infusions be- 
come blue-colored when tested; or, if they 
also contain some true coffee, take on a 
dirty bluish-green color. 

While this simple test does not determine 
the percentage of caffeine in a given sam- 
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ple, it does give a fair indication of the 
comparative quantities of caffeine in differ- 
ent samples, provided it is performed in a 
standard way—that is, using identical 
quantities and treatment. 

Two more household products offer an 
interesting experiment in analysis—sodium 
perborate, used as a mouth wash; and 
borax, or sodium tetraborate, employed in 
the laundry. Though they look just alike, 
you can readily distinguish them by a sim- 
ple chemical test. 

Place some borax and sodium perborate 
in separate test tubes, using in each case a 
quantity of the chemical about as large as 
a pea. Dissolve the materials by adding 
about five cubic centimeters of water to 
each tube. Now add, to each solution, two 
cubic centimeters of a copper sulphate solu- 
tion of practically any strength. 

In each case a precipitate, consisting of 
a compound of copper and boron, will be 
formed. The precipitate in the perborate 
tube will be olive green. After about a 
minute it will rise to the top of the solution, 
buoyed up by bubbles of liberated oxygen 
gas. The precipitate in the borax tube will 
be blue in color, and will remain at the 
bottom of the tube, since no oxygen is re- 
leased. 

The same test will show when perborate 
mouth wash has been adulterated with 
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borax, as might possibly be the case with a 
cheap, “bootleg” preparation. If the mouth 
wash contains less than about fifty percent 
of borax, the precipitate will be olive green. 
A blue precipitate indicates that more than 
half of the preparation is borax; and, when 
the precipitate does not rise, that borax 
represents eighty percent or more of its 
composition. 

In the course of your experiments as an 
amateur analyst, you will enjoy trying out 
the simple but extremely sensitive “Beil- 
stein test’’ used by professional chemists. 
Named after the scientist who first de- 
scribed it, this test detects the presence of 
volatile organic compounds of the halogen 
family of elements—iodine, bromine, chlo- 
rine, and fluorine. 

Above a Bunsen flame, support a roll of 
copper screen or sheet copper—or better 
yet, if you can obtain it, a tube of Monel 
metal. When the screen or tube becomes 
hot, the substance to be tested for a halogen 
is inserted in the flame by means of a loop 
of platinum, nichrome, or iron wire. The 
halogen compound is volatilizec and de- 
composed by the flame, and a beautiful 
bluish-green glow surrounds the copper or 


Monel metal, replacing its luminous red 
heat. The striking color change is plainly 
visible even when the substance tested con- 
tains only an extremely small quantity of 
an organic halogen compound. 

To show the sensitiveness of this test, 
uncork a bottle of carbon tetrachloride 
somewhere in the room, while the copper 
or Monel metal is being heated. Almost im- 
mediately the blue-green color appears, as 
the carbon tetrachloride vaporizes and 
diffuses through the air. 

Many substances containing volatile or- 
ganic halogens, such as chloroform lini- 
ment, produce the bluish-green color when 
the stopper of the bottle, alone, is held near 
the air hole at the burner base. 

Some mechanical refrigerators employ 
volatile organic compounds of fluorine as 
the refrigerating gas. The Beilstein test 
will respond to such a gas, and a practical 
instrument has been devised to apply this 
test for detecting leakage from refrigerat- 
ing systems. 

So fascinating is the beauty of the bluish- 
green glow that an amateur chemist, mak- 
ing the trial with carbon tetrachloride, may 
quite conceivably (Continued on page 246) 


Homemade Solution for Treating Burns 


“CAFETY FIRST” in your home labora- 
tory may well include a first-aid bot’'e 

of tannic acid solution for burns. To make 

up the preparation, dissolve one half gram 

of potassium chloride, one gram of calcium 

chloride, one gram of salicylic 

acid, ten and one half grams 

of sodium chloride, and 100 

grams of tannic acid in 1,000 

cubic centimeters (or thirty- 

four fluid ounces) of water. oe 

The salicylic acid serves as a 

preservative, while the chemi- 

cal salts provide the necessary 

physiological balance with 

body fluids to aid in diffusion 

through the skin. A corked 

bottle holds the solution, and 
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a wad of absorbent cotton is used as an ap- 
plicator. Cellophane and a rubber band 
will keep the cotton clean and handy, just 
above the cork, as shown. A red cross 
marks the bottle for quick identification. 


iced 


First aid for burns in the home labora- 
tory. The solution, prepared as described 
above, is kept in a bottle with a handy 
wad of cotton attached for instant use 
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Microscope Questions... 


Measuring projec- 
ted image of test 


object to find a 


microscope's power 


<< a 
Method of Finding Magnification 


OCULAR CARD FOR FINDING 
n oF EYEPOINT 
t 
Ht 
Hy 
tp EYEPOINT 
MICROSCOPE 
TUBE 250 MM 


SCREEN 


=. 0R 


To find the “eyepoint" of your microscop: 


hold a piece of cardboard near the eyepi 
while a strong light is passed through lenses 
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By MORTON C. WALLING 


UESTION-AND-ANSWER sessions 

are not confined to the radio. A lot 

of people ask questions about micro- 
scopes and the fascinating business of us- 
ing them. With the thought that readers 
may find it helpful to know the answers to 
the questions I am most frequently asked, 
I am writing this month’s article in ques- 
tion-and-answer form. 


What is dioxan? Drug-store clerks 
say that they never heard of it 


IOXAN is a short name for diethylene- 

oxide. It is used in microscopy as a sub- 
stitute for alcohol and xylol, being both a 
powerful dehydrating agent and a solvent 
for various substances including Canada 
balsam. When properly used in the prepa- 
ration of botanical and other material for 
permanent mountings, it reduces consider- 
ably the time required to go through the 
process of extracting all water from the 
specimen; and it has been found, by various 
workers, that dioxan fixatives reduce “plas- 
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molysis,” or distortion of the specimen dur- 
ing fixation and extraction of water. Use of 
dioxan has been explained in various arti- 
cles in this series, and further information 
can be found in technical literature. The 
best place to obtain this useful reagent is 
at a chemical supply house or from the 
manufacturer. 


How can | determine the magnifying 
power of my microscope? 


hie is one of the most commonly asked 
questions. If you know the magnifying 
power of your objective and of your eye- 
piece (ocular), the total magnification is 
obtained by multiplying one by the other. 
Thus a 5X eyepiece and a 10X objective 
will give a magnification of fifty. 

When the powers of the lenses are not 
known, the process is not quite so simple. 
The usual way is to employ optical meas- 
uring devises such as micrometers; but few 
amateurs have access to such equipment. 
The following method is easier, costs noth- 
ing and can be very accurate: 


PROBLEMS THAT WORRY THE 
AVERAGE LENS ENTHUSIAST 


Place the microscope in a darkened room 
and arrange a screen so that the image 
formed by the lenses can be projected on it. 
A sheet of white cardboard will do. Use a 
strong enough source of light to form an 
image on the screen. A microscope illumi- 
nator of the type that has a high-intensity 
lamp and condenser lenses is best; or a 
lantern-slide or motion-picture projector, 
suitably adjusted, can be used. With a 
small piece of white cardboard or paper, 
find the eyepoint of the ocular, which is the 
point where the circle of light is small and 
most sharply defined. This is a few milli- 
meters from the ocular lens. By careful 
measurement, adjust the microscope until 
the distance from the screen to this eye- 
point is 250 mm. (approximately 10”). Pro- 
ject the image of an object of known size 
on the screen. Usually a stage micrometer, 
which is a scale ruled on glass, is used; but 
such measuring devices are rather costly. 
For low magnifications, a transparent milli- 
meter scale can be used. For higher powers, 
where the field of view does not cover two 
marks on the scale, use a piece of fine wire 


Method of Mounting Polatizing Sheet Material 


METAL CAR 


Here are three ways 
in which the analyzer 
disk can be mounted 
in or on an eyepiece 


POLARIZING FILM 


HoiAPHRAGM 


SS 
SS 


SHAAN 


CEMENTED 


POLARIZER WEEUB ALAM TO FIT STANDARD 
INSIDE OCULAR | PERMANENT ARRANGEMENT OCULAR 
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POLARIZER CAP 


Inserting a polarizing disk in the 
filter ring beneath the condens- 
er of a standard microscope. 
Left, disk being placed over. 
lower eyepiece lens as analyzer 
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This is a low-power, Greenough-type binocular microscope. It 
has twin objectives and gives a stereoscopic effect of depth 


or some other object whose width can be 
measured accurately with a machinist’s 
micrometer. If you have no micrometer, 
take the wire to a hardware store or ma- 
chine shop and ask some one to do the 
measuring with the necessary instrument. 

Project the image of the 
test object on the screen, and 
with dividers or a_ scale 
measure accurately its width, 
or the distance between two 
reference points. To find the 
microscope power, simply di- 
vide the distance measured 
on the screen by the actual 
size of the object. As an ex- 
ample, if the piece of wire is 
0.010” in diameter and its 
image is 4” wide, the mag- 
nification is 4/0.010 or 400 
times. 


How can I take yellowed 
balsam off slides and 
cover glasses? 


NY solvent of balsam, 
such as xylol and some 
lacquer thinners, can be used 
to clean the glass, provided 
the slides are immersed in it 
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long enough. Use a covered glass 
container, and arrange the slides 
so they are completely surrounded 
by the liquid. Sometimes heat can 
be used to loosen cover glasses, 
and solvent then employed to 
clean them and the slides. 


How can | mount sheet polar- 
izing material on my micro- 
scope to make it a polarizing 

instrument? 


HE polarizing material re- 

ferred to comes in the form of 
transparent sheets, looking much 
like photographic film. A 2” by 2” 
piece of it, sufficient for making 
two or three polarizing sets, can 
be obtained for a dollar. The po- 
larizing unit of a polarizer-ana- 
lyzer pair is placed between the 
light source and microscope 
stage. Many instruments have a 
substage ring for holding filters 
and dark-field stops. When this 
ring is present, cut a disk of the 
polarizing material to fit it, the 
standard being 33 mm. in diame- 
ter. Although, with careful han- 
dling, no rim or other protection 
is required for this polarizing 
disk, it is a good idea to protect 
it by sandwiching it between two thin disks 
of glass or some transparent plastic ma- 
terial. When there is no filter ring on the 
microscope, you can use a square or circu- 
lar piece of the polarizing material, and 
support it in some convenient way directly 


Balsam is removed from old slides and cover glasses by soaking in 
xylol. The jar shown above has grooves to hold the slides apart 
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below the stage, or over 
the mirror. 

The analyzer is a piece 
of the polarizing material 
placed in the light beam 
at the eyepiece end, and 
must be easily rotated. In 
most microscopes, the best 
way to make an analyzer 
is to cut a polarizing disk 
to a size that will permit 
it to be dropped inside the 
eyepiece so it rests on the 
lower lens. Do not place 
it on the diaphragm, which 
is about midway between 
upper and lower lenses of 
the eyepiece. 


What is a binocular 
microscope? Is it better 
than the ordinary kind? 


BINOCULAR micro- 

scope has two eye- 
pieces instead of one, so 
the observer uses both eyes at once. There 
is some argument about the advantages and 
disadvantages. Most microscopists agree, 
however, that a binocular instrument is 
less fatiguing to the eyes and permits the 
user to see more detail. There are two gen- 
eral kinds of binoculars. First the Gree- 
nough type that has twin objectives and 
gives stereoscopic images. Its magnifica- 
tion range is limited because of the two 
objectives, but it is excellent for studying 
stamps, coins, and similar subjects. Binocu- 
lar microscopes having single objectives 
can be made in any power that a monocu- 
lar instrument can, and can be arranged to 
give either a stereoscopic image or simply 
binocular vision without the perception of 
depth. 


What magnification is needed to show 
fat globules in rather fresh milk? 
HE laboratory of a city dairy company 


reports that 100 diameters is sufficient 
for such work. This would be given by a 


COVER 
GLASS 


To study fat globules in fairly fresh milk, a drop 
is suspended from a cover glass on a special slide 
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With this divisible objective, initial magnification can be reduced from 
10X to about 4X by removing the end as seen in the picture above 


standard 16-mm. objective and 10X eye- 
piece. The milk is mounted in a hanging- 
drop slide. That is, the slide is rather thick 
and has a hole or depression in it. The drop 
of milk is placed on a cover glass, which is 
then inverted over the hole so the milk 
hangs suspended without touching the slide. 


How can | get two degrees of magni- 
fication in a microprojector with 
a single objective? 


OU can, of course, vary the magnifica- 

tion by changing eyepieces or altering 
the distance from projector to screen. When 
you find it inconvenient to do either of 
these, you can use a divisible objective. For 
instance, you can get a 10X (16-mm.) ob- 
jective from which the end can be removed 
to give about 4X magnification. 


Is Canada balsam the only mounting 
medium for microscope specimens? 


ANADA balsam happens to have al- 

most exactly the same index of refrac- 
tion or light-bending power, as glass used in 
mak: 1g slides and cover glasses. So an ob- 
ject mounted in it appears the same as if 
it were embedded in the glass. Also, balsam 
is cheap and easy to handle. It preserves 
specimens a long time, and does not itself 
deteriorate noticeably except to the extent 
of yellowing with age. If necessary, speci- 
mens in old balsam can be cleaned and re- 
mounted. However, there are numerous 
other mounting media. Glycerin and glycer- 
in jelly can be (Continued on page 249) 
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SEEING 


Lamp Bulbs Demonstrate 
Laws of Resistance 


WHEN the two are connected in parallel, or 
the usual way, a sixty-watt bulb gives about 
twice as much light as a thirty-watt bulb. 
Connect them in series, as shown above,.and 
the thirty-watt bulb will light up brightly, 
while the bulb of sixty-watt rating barely 
glows! When resistances are connected in 
parallel, the greatest heating effect is pro- 
duced in the unit of least resistance (in this 
case, the sixty-watt bulb); when they are 
connected in series, in the unit of greatest 
resistance (in this case, the thirty-watt 
bulb). And the more heating effect, the 


more light. 


NATURE’S 


Toy Globe Makes Model 
of Earth’s Magnetism 


WIND a dozen turns of bell wire around 
the equator of a toy sheet-iron terrestrial 
globe, connect the ends of the wire to dry 
cells, and you will have a working model of 
the earth’s magnetism. A compass or a 
dipping needle, used to explore the model, 
behaves just as it would at the correspond- 
ing point on the surface of the earth, aside 
from a small discrepancy because the earth’s 
geographic and magnetic poles do not quite 
coincide. 


Exploring the magnetized globe, a compass acts as 
it would at the corresponding points on the earth 


Cardboard Model Shows 
How Range Finders Work 


TO DEMONSTRATE the principle of the range 
finders used by photographers and military ob- 
servers, mount cardboard sights, made as 
shown, on a cardboard base. One sight should 
be fixed and at right angles to the base. At- 
tach the other sight, with a thumb tack, so 
that it may be rotated. Turn the whole model 
until the fixed sight is trained upon the object 
whose distance is to be found. Then rotate 


Measuring distance with the 
model rangefinder. Drawing 
illustrates the principle 


MOVABLE 


the movable sight until it is 
also lined up with the object. 
The distance to the object 
may then be calculated from 
the angle of the movable 
sight, or read from a scale. 


SIGHT 
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LAWS IN ACTION 


What Is “Specific Heat’’? 


HEAT an ordinary flatiron over a gas flame, un- 
til a drop of water boils on touching it. Over the 
same flame, for the same length of time, heat an 
equal weight of water (a gallon weighs eight 
pounds). Instead of boiling, the water will still 
be cool enough to put your hand in. You must put 
more heat into some substances than others to 
raise their temperatures equally, and the rela- 
tive amount is called their “specific heat.” The 
specific heat of water is nine times that of iron. 


Why Dirty Snow Melts 
Faster Than Clean 


COvER two tumblers with pieces 
of wire screening and place on 
them equal quantities of snow, one 
clean and the other sooty. Set an 
electric lamp midway above the 
tumblers, and watch the melting 
race, which the sooty snow al- 
ways wins. The dark material ab- 
sorbs heat from the lamp, melting 
this portion of snow first, while the 
clean, white snow reflects heat off 
its surface and so lasts longer. Iron heats nine times as fast as the same weight of water 


Compass Needle Swings 
Like a Pendulum 


LIKE a pendulum acted on by gravity, a 
compass needle oscillates when suddenly 
placed in a magnetic field, with a definite 
frequency that depends upon the strength 
of the field. It will swing slowly back and 
forth when approached with a bar of iron, 
reacting to the very weak field set up by 
its own magnetism. A small magnet pro- 
duces faster oscillations, depending on the 
distance between magnet and compass. 


Seeing Through a Fence 


STANDING still, you can see little through 
the openings in a picket fence—but if you 
move rapidly past, you get a good view of 


what lies beyond. ‘‘Persistence of vision,” = A 
the phenomenon applied in the movies, re- ——— _| 
tains and fuses together your glimpses. A magnet makes the compass needle swing rapidly 
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A Radio for Your Floor Lamp 


ESIGNED so that it can be 
attached to the standard 
of any floor lamp, the 
radio set illustrated forms 

a handy auxiliary receiver for 
living room, bedroom, or den. 
Mounted on a bridge lamp it pro- 
vides a radio for card games; at- 
tached to a floor lamp beside your 
favorite chair it puts the eve- 
ning’s programs at your finger 
tips; and fastened to a standing 
lamp in your bedroom it serves 
as a convenient bedside set. Since 
the receiver’s cabinet simply is 
clamped around the lamp’s stand- 
ard, as shown in the photographs, 
the absence of exterior fittings 
or brackets also makes it possi- 
ble to use the unit as a conven- 
tional table radio. The compact 
receiver requires no external 
ground, and can be operated with 
nothing more than a short indoor 
antenna. 

There is nothing particularly 
complicated about the A.C.-D.C. 


These views of the cabinet and underside 
of the chassis show how the various con- 
densers, resistors, and tubes are placed 
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By 
ARTHUR C. 
MILLER 


circuit, which is unusually 
sensitive and free from hum. 
Only two tubes are used. One 
of the new locking-type-base 
pentode tubes (7A7) was 
chosen as the detector. It is 
resistance-coupled to a com- 
bination output pentode and 
half-wave rectifier (32L7). 
No grid cap is provided on 
the detector, as these new 
tubes are of the single-end 
construction, the grid con- 
nection being brought out at 
the base. Because the rated 
heater voltage of the 7A7 is 
slightly higher than that of 
the 32L7, a 2-watt resistor 
of approximately 1,500 ohms 
must be placed across the 
heater connections on the 
base of the 32L7. The resistor 
can be soldered directly to 
the lugs of the socket. 

To save space, no filter 
choke is used. Instead, a 1,- 
000-ohm, 1-watt resistor is 
connected between the dual 
electrolytic condenser (16-24 
mfd.). This provides adequate 
filtering and allows the neces- 
sary voltage to get through 
to the plate of the tubes. A 
larger resistance cannot be 
used without an appreciable 
loss in volume. 

The .00025-mfd. mica con- 
denser indicated in the an- 
tenna lead is extremely im- 
portant, since it eliminates 
any possibility of blowing 
out the tubes or burning 
the primary of the antenna 
coil (which could start a 
fire) should the antenna wire 
or antenna lead accidentally 
come in contact with a 
grounded pipe or radiator. 

The hinged mahogany cab- 
inet measures 4%,” by 614” 
by 8”, the lid being 11,” deep 
(this is included in the over- 
all depth of 434”). The sides 


_INTERNAL 


SHi 
570 BOTTOM VIEW 


OF SOCKETS 
SHOWN 


0.1 MFD. 
(200v) 150 OHMS 


Easily built, the set can be clamped to the upright of any floor lamp 


are constructed of 34” wood, while the front sides of the 314,” diameter opening for the 
and sides were cut from 1,” wood. When _ speaker are beveled outward to give a more 
completed the whole box was stained a deep finished appearance to the cabinet, and a 
mahogany, waxed, and then polished. The square of gold silk glued in place behind 
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Either a decorative "bead" 
on the standard or a hose 
clamp can be used to support 
the mahogany cabinet shown 
in the drawings below, right 


the opening serves as an 
attractive grille. 

As indicated in the 
photographs and draw- 
ings, the parts, with the 
exception of the speaker i 
and output transformer, 
are mounted on a small 
aluminum chassis and , 
panel. The output trans- '? 
former, separate from 
the speaker, can be fas- 
tened with screws to the 
side wall of the cabinet. 
In wiring the tubes, pay 
close attention to the ac- 
companying socket diagrams, particularly 
the diagram for the new 7A7 tube. Watch 
the power connections to the resistor line 
cord. The 220-ohm resistance must be wired 
into the heater circuit to reduce the full 
110-volt house current to the value re- 
quired for the two heaters. A wrong con- 
nection at this point can blow out both 
tubes. 

Holes cut in the top and bottom edges 
of the hinged lid and main cabinet serve to 
take the lamp standard. Naturally, the di- 
ameter of these holes will be governed by 
the size of the standard. 

When using the receiver with direct cur- 
rent, remember that the house-wiring re- 
ceptacle has a positive and a negative ter- 
minal. For this reason, it may be necessary 
to reverse the power plug to obtain the 
proper polarity. 
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vy 
HOLE TO TAKE * 
LAMP STANDARD 


25%" 


ALUMINUM 
CHASSIS 


LIST OF PARTS 


Midget tuning condenser, .000365 mfd. 
Midget antenna coil. 

Radio-frequency choke, 2.5 mh. 
Resistor, 1,000 ohm, 1 watt. 

Resistor, 1,500 ohm, 2 watt. 

Resistors, two, 500,000 ohm, % watt. 
Resistors, two, 2 megohm, % watt. 
Resistor, 150 ohm, 1 watt. 

Condenser, tubular, .1 mfd., 200 volt. 
Condenser, tubular, .02 mfd., 200 volt. 
Condenser, tubular, .01 mfd., 200 volt. 
Condenser, tubular, .005 mfd., 200 volt. 
Condensers, two, mica, .00025 mfd. 
Condenser, mica, .0005 mfd. 
Electrolytic condenser, dual, 16-24 mfd. 
Loudspeaker, 3” permanent-magnet type. 
Output transformer for speaker. 
Line cord and resistor, 220 ohms. 
Volume control and switch, 25,000 ohms. 


Miscellaneous: Cabinet, chassis, 7A7 
tube, 32L7-GT tube, sockets, wire, lugs, 
solder, knobs, grille cloth, etc. 
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FOR RADIO 
AMATEURS 


Trouble Shooting 


E HUM in a conventional A.C. 
] er generally can be Longe 
killed by inserting a 24-mfd. — ee 
denser and a 1,000-ohm, 1-watt resisto popes 
with the filter choke in the yee a iad 
supply. Connected as shown in = i 
condenser and resistance provide a 
ditional filtering and prevent “a 
alternating-current hum from reac: 
ing the circuit. 


100OW 


waner 


Br—* 


FILTER CHOKE t 
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RE you having trouble with 
A your broadcast or short- 
wave receiver? If you are, 
study the cures given on this 
page. They cover seven of the 
most common radio ailments af- 
fecting commercial as well as 
home-built circuits. In each case, 
the trouble can be cured easily 
and quickly, 


A PHONOGRAPH 
PICK-UP can be added 
quickly and easily to any 
receiver by disconnecting 
the existing lead to the grid 
of the detector tube (such 
as a 57, 6C6, or 6J7) and 
attaching one of the leads 
from the pick-up to the grid 


A SUDDEN INCREASE in 

the volume of a receiver 
when lights are switched on in 
rooms near the set is usually 
caused by one or more faulty 
tubular condensers. The sudden 
surge of current peps up the 
condenser temporarily. This, of 
course, can be remedied only by 
replacing the faulty condenser. 


CODE SIGNALS 
can be eliminated 
when using a super- 
heterodyne receiver by 
connecting a 456-kc, 
iron-core LF. wave 
trap in series with the 
antenna lead-in to the 
set. The wave trap 
can be mounted inside 
the cabinet where it 
can be adjusted easily 
with a screw driver. 


INTERFERENCE 
and jamming on 
the short-wave bands 
of all-wave set can be 
reduced greatly by 
using a crystal filter 
unit, which can be 
mounted directly on 
the chassis of the re- 
ceiver, in place of one 
of the regular 456-kc, 
LF. transformers in 


and the other to any convenient point on the 
chassis. The drawing above illustrates this sim- 
ple wiring stunt, which makes short work of an 
ordinarily troublesome operation. 


TO 
PICK-UP 


CHASSIS 


Goce 
ENDS LEFT 
FREE 


the circuit, 


5 NOISY TUNING and oscilla- 
tion at the high frequencies 
may be caused by corroded and 
dirty tuning-condenser rotor con- 
tacts. The rotor shaft should be 
connected directly to the chassis 
to insure a perfect repair job and 
insure the best possible recep- 
tion by the set, 


7 STATIC caused by a near- 
by electric generator often 
can be reduced in a D.C, re- 
ceiver by running about 50’ of 
ordinary twisted electric house 
wire along the walls of the 
apartment and connecting the 
two ends to the 
antenna and 
ground posts on 
the receiver, in 
place of the an- 
tenna and ground. 


WHAT'S NEW IN THE 


Amplifier Is Carried in Mike 


MOUNTED within its own microphone housing, the 
amplifying system that operates a new hearing aid 
for the deaf represents the maximum in compactness. 
It may be carried in the hand, or worn in a vest pocket 
or beneath a lapel. Although the housing is unusually 
small in itself, it contains, besides the microphone 
and a three-tube amplifier, a volume control and a tone 
control. The outfit’s midget earphone is shown at the 
left of the photograph at the right. The only addi- 
tional equipment needed is a pocket-type battery. 


6 ll. _ —_ 
Built into this hearing-aid microphone 
is a complete audio-amplifier circuit 


Attachable Loop Antenna 


Easy to install by means of suction cups, a 
loop-antenna unit that can be quickly and 
permanently adjusted to match the require- 
ments of either superheterodyne or tuned- 
radio-frequency receivers eliminates the need 
of an outside aerial and unsightly lead-in and 
ground connections. The unit is said to oper- 
ate effectively even in congested city locations. 


Portable Recorder 


IT Is a matter of less than two minutes to 
convert a portable pick-up and recorder 
just marketed into a console-model radio 
phonograph for home use. As shown in the 
illustrations below, the speaker and the 
electric recorder are 
self-contained, sepa- 
rate units which slip 


Actually a 


ily slipped 
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portable 
recorder-phonograph 
outfit, the two units 
shown above are read- 
into the 
handsome console cab- 
inet whenever desired 


Fits Inside Console 


in or out of a console cabinet through its 
open back. The recorder unit contains a 
four-stage audio amplifier, complete record- 
ing and play-back equipment, and a high- 
fidelity radio tuner for transcribing a radio 

program as it comes in over the air. 
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WORLD OF RADIO 


a 


Note the five pipes like those in an organ 
that regulate the tone quality of the radio 


Siti 


“Organ-Pipe” Resonators 
Control Radio‘’s Tone 


FEATURING a loudspeaker assembly fitted with 
five resonating pipes of graduated sizes like 
those used in organs, the new radio models of 
one manufacturer are said to do away with 
booming, barrellike tones, and false harmonies 
in radio reception, yielding the true, rich tones 
of instruments and voices. An “organ-key” con- 
trol makes it possible to blend tones to the de- 
sired richness by pressing any one of the four 
keys regulating the organlike pipes. Fourteen 
distinct variations of tone are possible. 


Unit Boosts Selectivity 


INTERFERENCE between phone or code signals 
on the short-wave bands can be eliminated with 
a new inexpensive filter. In use, the filter is 
simply plugged into the earphone jack on the 
receiver and the earphones are plugged into the 
filter. By adjusting a single knob, the interfer- 
ing signal can be suppressed and the desired 
signal received. The unit uses no tubes and 
comes complete in its own midget cabinet. It 
may be used with either a superheterodyne or a 
tuned radio-frequency receiver. 


Dashboard Pump Raises Car's Antenna 


OPERATED by a compact hand pump which 
is conveniently located under the dashboard, H : —_ 


available for cars may be raised or lowered 


an automatic, telescoping cowl antenna now t — 
from the driver’s seat. A small button on 


the plunger handle con- 
trols the direction of 
the antenna’s move- 
ment from only three 
inches above the hood 
to a full length of forty- 
two inches when ex- 
tended. Setting the but- 
ton as the plunger is 
operated raises or low- 
ers the antenna com- 
pletely with only a 
few movements of the 
handle. Easy to install, 
the antenna is finished 
in durable chromium. 
Ceramic mounting 
brackets are provided 
for mechanical and elec- 
trical “soundproofing.” 
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How the antenna control 
is mounted and operated 
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Useful Hints for Motorists 


Air Chamber Cushions Oil-Line Knock 


WHEN my new car knocked, I traced the 
noise to the oil line. I could even feel the 
pounding by touching the pipe leading to 
the oil-pressure gauge on the dashboard. 
The sound obviously was caused by the al- 
ternate stopping and releasing of the oil 
flow from the pump by the drilled crank- 
shaft. I secured a 4%” pipe tee, a 1%” by 4” 
pipe, and a pipe cap, and assembled them as 
shown. I inserted the assembly into the 
motor block in place of the oil-line elbow, 
which I connected to the device. The up- 
right pipe then provided an effective air 
chamber to cushion the pulsating oil and 
stop the knock.—E. G. G. 


Installed in the oil- 
gauge line, thedevice 
eliminates oil knock 


Soft-Wire Scale Tells Map Distances 


OF MILES 
30 40 50 60 7 
——— 
— 


HOW TO MARK WIRE-SOLDER 


Bent to follow 
a curving road, 
the wire shows 
map distances 


Homemade Socket Wrench 
Gets in Tight Places 


For getting at inaccessible place, a socket 
wrench can be made by hacking a slit half- 
way through the length of a piece of steel 
tubing, and drilling a hole in the solid end 
for a dolly pin. Add a steel washer as 


shown at the right, and form angles at the 
slotted end of the pipe. The washer will 
keep the wrench from spreading when 
severe pressure is applied to turn a nut in 
an out-of-the-way place. 
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A SHORT piece of lead wire or wire solder, 
notched at intervals to conform to the mile- 
age scale on a road map, helps you to esti- 
mate distances on trips. The soft metal 
wire bends so easily that you can shape it 
with your fingers to conform to the pro- 
jected route on the map. The distance is 
then indicated by the notches. You can 
tape the wire to your map to keep it handy. 


INACCESSIBLE 
NUT 


yy 
Howthe handysocket Tj 
wrenchis made. Steel 
ting keeps the ends = ¢ > 
fromspreadingapart \— ——— J 


Reflector-Button DIM Sign 
Reminds the Other Fellow 


RED reflector buttons mounted on a board 
to spell the word DIM, and fastened to the 
front bumper of your car, give an im- 
pressive but courteous hint to the driver of 
an approaching car at night to dim his 
headlights. Illuminated by the bright beams 
of the approaching lights themselves, the 
buttons appear to the approaching driver to 
go out as soon as he switches his lights to 
their depressed beams.—A. H. W. 
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~ Snap 
this shot" 


With the new fast Kodak 

Super-XX Film, you can take 

just as good pictures indoors 

at night as you have taken 

outdoors in the sun 

|S nap aaron storytelling, baby in his bath, 
a festive family dinner . . . all those 

long-wished-for indoor pictures are easy to 

take—now that there’s Kodak Super-XX, 

about four times as fast as ordinary film. 


Using any camera at all that loads with 


Kodak Super-XX—even a $1 Baby 


“HERE’S ALL 
YOU 


Brownie—you get the same interesting 
snaps indoors that you get outdoors. 

All you need besides camera and film 
are two or three Photoflood lamps in 
Kodak Handy Reflectors. (Photoflood 
lamps are inexpensive, and they last long 
enough for you to take dozens of snap- 
shots.) A helpful booklet (illustrated) not 
only gives you the few simple directions 
you'll need, but suggests picture oppor- 
tunities, and contains much useful infor- 
mation. It’s FREE at your dealer’s ... 
Eastman Kodak Company, 
Rochester, N. Y. 
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NO DOLLAR-A-GALLON ANTI-FREEZE 
CAN GIVE THIS “On 


Unlike most dollar-a-gallon anti-freezes, ““Prestone” brand anti- 
freeze contains NO alcohol. Because alcohol boils away, it has to be 
replaced .. . at additional expense. 


bitter cold won’t catch you unprotected. You're safe every minute 
—and you know it! 


Baliicg 
No One Shot of “Prestone” anti-freeze lasts all winter long. Sudden, 
Fiend 


Moll “Prestone” anti-freeze will guard against rust-clogging. Rust par- 
4 ticles will not choke up your cooling system and overheat your 
Lagq"4 motor. 


NO dangerous fumes with “Prestone” anti-freeze—No fire haz- 
ard. NO harm to the metal or rubber parts 
of your cooling system—or to you, Abso- 
lutely odorless. 


HERE ARE THE FACTS! 


There’s NO OTHER product like “Prestone” brand anti-freeze. 
It’s not only made with highly refined and purified ethylene 
glycol, but is fortified with exclusive ingredients developed after vt 
years of laboratory research and millions of miles of test driving. — 
These vital ingredients curb leaking, rust-clogging and foaming. 
They save your money and your car. “Prestone” anti-freeze is NEW LOW 
guaranteed in writing for your protection. See your dealer today. PRICE 
Then smile with “Prestone” anti-freeze—let others boil! 6 5 

$ ———— 


“PRESTONE” ANTI-FREEZE 47. 


‘The words “Prestone” and “Eveready” are registered trade-marks and identify products of National Carbon Company, Inc. 
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Windshield Wiper Drives 
Wigwagging Stop Signal 

A DISCARDED or second-hand electric wind- 
shield wiper in good condition can be readily 
converted into the power plant for driving a 
wigwagging automobile stop signal that 
commands instant attention. Mounted on 
the rear of a car, it is visible day or night 
for a considerable distance. To the wiper- 
blade arm, a metal disk four inches in di- 
ameter is soldered or bolted with brackets 
so that it is securely mounted. Paint the 
disk in alternate stripes of yellow and black, 
and attach to its center a red reflector but- 
ton of the type used to mount license tags 
on their brackets. Bolt the wiper motor to 
the center of the luggage-compartment 
cover, or any desired point where it will be 
protected by the car’s rear bumper from 
accidental damage. If the unit itself is 
found to be grounded when installed, con- 
nect the “live” terminal of the motor to the 
lead wire from the stop-light switch. When 
the brakes of the car are applied, the circuit 
is closed, and the wigwag swings rapidly 
back and forth like a pendulum, to signal 
cars behind you. If the unit is not grounded, 
it will be necessary to connect one of its 
terminals with the car chassis by means of 
a wire. Solder all connections.—J. H. G. 


Asphalt Paint Protects 
Brake Line from Acid 


OVERFILLING of automobile batteries 
mounted under the hood can be the cause of 
hydraulic-brake failure if the battery acid 
runs or drips down on the hydraulic line, 
resulting in corrosion and leakage. If any 
acid has been spilled in this way in your car, 
the first thing to do is to take it to a good 
mechanic who is capable of determining the 
possible damage. If the damage is only 
slight, wash the hydraulic line with soda 
solution along the length that has been ex- 
posed, and then dry it thoroughly. Then with 
a brush apply a coating of good asphalt 
paint to the pipe line. This will prevent 
damage if acid should accidentally be 
spilled on the line again.—R. P. O. 
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cycle to 


“FUNLAND” 


you own a 1940 Harley-Davidson 


ue W Motorcycle, every day brings you new 


exciting adventures. Its zooming power and 
streamlined beauty constantly open new 
gateways to fun! You're always “all set” 
to go places — see new sights — make 
new friends — and share their thrill-filled 
fun at tourist trophy races, rallies, gypsy 
tours, endurance runs, hillclimbs and 
other sport-packed motorcycling events. 


See your Harley-Davidson dealer at once 
— learn about the great times members 
of motorcycle clubs are having — and 
get details of his Easy Pay Plans. 

Mail the coupon NOW! 
> eee 

WINS “JACK PINE” 15th Consecutive Year! 
. Again _in 1939, the 500-Mile National Jack 
+Pine Endurance Champi ‘ip—toughest 
ofall motorcycle tests—goes to Harley- 
Davidson! All classes— A&B Solo and 

Sidecar, Dealer and Club Teams! 


FREE — This big 
24-page mag- 
azin with pic- 
tu and sto: of 
thrilling, exciting, 
motorcycle events. 


= = 
SEND OUPON NOW 

HARLEY-DAVIDSON MOTOR CO. 

Dept. PS. Milwaukee, Wisc 


“If only | could have had that new 


RCA ELECTRONIC LAB 


-—— 


Qn 
gO 74 
—- 


able, exciting future for you. 


Ask your dad what he'd have given to have owned 
one of these great new RCA Electronic Labs when 
he was a boy. He'll tell you—“Plenty!” 

And no wonder! For with an RCA Electronic Lab 
you can spend scores of thrilling, funfull evenings 
building many exciting electronic devices. Yourown 
announce system, which you can use for talking 
through the family radio from an adjoining room. 
Or your owntelegraph practice set on which you can 
practice code. Or your own radio. In addition, you 
can build a mystifying Magic Relay, too—and with 
it you'll have laughs galore performing stunts that 
will amaze your family and friends. 

Sounds simple, doesn’t it? And it is. You receive 
complete instructions, making everything easy to 
build. The parts in the RCA Electronic Lab are 
genuine—and may be used over and over again. And 
every minute you use this Lab you're learning more 
and more about electronics—gaining knowledge of 
a great art that you may some day wish to make 
your own profession. 

By all means see the RCA Electronic Lab at your 
RCA Victor dealer's—or any place where toys are 
sold. Two models, priced from $7.50 f.0.b. 
Camden, New Jersey. 

For finer radio performance—RCA Victor Radio Tubes 
Trademark ‘RCA Victor” Reg. U. S. Pat. Off. by RCA Mfg. Co., Inc: 


Put on your own radio dramas with sound effects! 


SEE NEWRCA SOUND CONTROL STUDIO 


®@) ELECTRONIC LABS 


AND SOUND CONTROL STUDIO 


By-Products Division, RCA Manufacturing Company, Inc. 
Camden, N.J. A Service of the Radio Corporation of America 
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Carpet over Garage Door 
Wipes Snow off Car Roof 


It’s not very good for a car to allow it to 
stand all night in a garage with a couple of 
inches of snow on its roof that may take 
hours to melt. I nailed up a piece of heavy 
carpet along the top of my garage doorway 
so that it hangs down far enough to act asa 
brush when the car is driven in, sweeping 
the snow off the back. In addition, I keep 
a big rag handy so that before closing the 
garage doors for the night I can wipe away 
any snow that still clings to the luggage- 
compartment cover.—O. B. N. 


Reflectors in Ground 
Mark Driveway Entrance 


/REFLECTORS 
Mi oriveway 


iS 


IF Your driveway is located at an awk- 
ward bend in the road, or on a fairly dark 
street, so that it is not easy to find at night, 
the stunt illustrated in the drawings above 
will be found helpful as you and your friends 
drive up to your house after dark. At a 
bicycle or hardware store, you can obtain 
bicycle reflectors at a reasonable price. Re- 
flectors two or three inches in diameter are 
best suited to the purpose. File or cut the 
metal brackets to a point and stick the 
points firmly into the ground a half foot or 
so from the street curb and about the same 
distance from the edge of the driveway on 
both sides of it. While one reflector can be 
used on each side of the drive, two on each 
side will show the width of the entrance as 
a driver approaches from either direction. 
As shown in the inset above, each reflector 
in a pair faces so that one is always visible 
from up or down the street.—R. M. 


Handy License Holder 


A Goop place to carry the car owner’s 
registration certificate is over the sun 
visor where it can be readily tucked into 
a small envelope. The envelope can be fas- 
tened securely in place by means of a few 
daubs of rubber cement.—B. J. 
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ASCO 


powoERED CASEIN 


MODEL-BUILDERS, CAMERA FANS and household 
handymen choose the new CASCO FLEXIBLE | 
CEMENT because it sticks all surfaces quickly. 
Fastens felt, cork, fabric, canvas, leather—to metal, 
wood, plastics, plaster, even glass! Contains casein 
for strength, and rubber to absorb shocks and ex- 
pansions of widely dissimilar materials. 


WOODWORKERS, BOAT- BUILDERS, men who 
make heavy-duty, weight-bearing wood joints use 
CASCO POWDERED CASEIN GLUE for its 
permanent bond. Easy to mix, used cold, and eco- 
nomical, it’s the master workshop glue! 


CASCO adhesives are already proved through 
years of industrial use by leading U. S. manufac- 
turers. CASCO’s moisture- and heat-resistant joints 
give your handiwork the permanence it deserves. 


CASCO Flexible Cement, large tube—25c... 
Also da pine and quart cans. Casco Powdered 
Casein Glue — 10c to 65c—at hardware stores. 


T Home Workshop Handbook 


Helps woodworkers from beginner 
to Master Craftsman. Contains a list 
of free and low-cost booklets offered 
you by leading experts on Tools, 


Finishes, Cabinet 
\ Woods and Veneers, Project Plans 
and Workshop Clubs. First book 

4 with all this information. Mail cou- 


pon now for your copy. 


Sharpeners, 


CASEIN COMPANY OF AMERICA | 
350 Madison Ave., Dept. PS-1239 
New York, N.Y. 


Yes, send me your free "Home Workshop Handbook” 
Name. 


Address. 


‘Save 2c, stick coupon on penny postcard-—————. 
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Early Colonial pine chest, plan 308A, 25c 


Gift Problems Solved 
with our 


BLUEPRINTS 


IFTS that you make in your home 
workshop are prized a great deal 
more than those bought at a store. Whether 
you want to construct furniture, radio sets, 
models, toys, or novelties, our blueprints 
will help you. The blueprints themselves 
make excellent gifts for men and boys who 
enjoy the home workshop hobby. Those 
marked with an asterisk (*) in the list be- 
low are particularly well suited for this 
purpose. If you do not see what you want in 
the list, send a stamped and self-addressed 
envelope for our complete blueprint cata- 
logue. 


GIFTS FOR MEN 


*Cabin Cruiser, 17’ long, weighs 750 Ib., for use 
with inboard or outboard motor from 2 to cae A 


Drafting Table, 18: 
Folding Duck Boat, 13’ long, 170-R ars 
Magazine Rack and Wooden Wastebasket, 296A 
*Racing Sailboat BLACKCAT, 13’ 4" long, weighs 
250 Ib., Marconi rigged, 321-322-323-R........... 1 
Sandpaper Cabinet, Sawhorse, Hand-Screw Rack, 
Tool Rack, and Machinist’s Hand Vise, 368A 
Smoking Cabinet, 2 Sassi : 
*U. 8. Battleship TEXAS, 3° loi 
Utility Rowboat, 13’ long, 224-R. 


GIFTS FOR WOMEN 


Combination Magazine Rack and Foot Rest, 
Paper-Napkin Holder, and Key Rack, 264A 
End Table, American Empire, 241A . 
Gate-Leg Table, 24 
Kitchen Table Cabinet, 27 
Mirror Frame, 246A 
Modernistic Folding Ser 
Mosaic Serving Tray, 2 
Queen Anne Dressing T: 
ZOD RY otaaceh neaeneens : 
Sewing Cabinets, Priscilla and Modern, 31 
Sewing Table, Voice. cco ee 
Silver Chest on Stand, 256A, 
Small Early Colonial Pine Chest, 308A 


(Continued on page 226) 
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Get All Good Qualities 
with MOBILOIL ARCTIC 


UICK STARTS—sure! But car engines 
demand safety after warm-up, too! 
“Double-range” Mobiloil Arctic flows fast 
for easy starts, yet retains its rich film... 
resists wear, carbon, sludge, for Balanced 
Protection! Get Mobiloil Arctic (SAE 20- 
20W)...or Mobiloil Arctic Special (SAE10- 
10W) where sub-zero weather is usval. 
Socony-VacuuM Ott Co., INC. 


HOW AN EXPERT WINTERPROOFS YOUR CAR 


DIRTY OIL DRAINED. 
Crankcase flushed; refilled 
with Mobiloil Arctic for Bal- 
anced Protection! 


RADIATOR cleaned with 
Mobil Radiator Flush; pro- 
tected with Mobil Freezone. 


THICK GEAR OIL RE- 
PLACED—with Mobiloil 
Winter Gear Oilfor easy, cold- 
weather shifting. 


CHASSIS PROTECTED. 
Winter Mobilgreasehelpspro- 
tect vital parts against wear. 


Mobilgas 
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Calls For NICHOLSON X. F. 
Knurled Handle 


NEEDLE FILES 
12 DIFFERENT SHAPES 
IN A WOODEN BOX 
THAT BECOMES 
ee A BENCH STAND 


If you’re one of industry’s craftsmen, you 
need these files for fine tool and die-making, 
for jewelry and silverware manufacture. And 
you home craftsmen need them too, for fash- 
ioning tiny parts of models, for other delicate 
work. If you’re a gunsmith or sportsman, 
you'll find them invaluable for remodeling 
or changing sights, speeding up actions, reduc- 
ing trigger pulls. 

Sets of 12 files in assorted shapes come in 
4”, 4%", 52" or 644” lengths. And in any 
one of these cuts: Nos. 0, 2, 4, 6 (No. 6 is 
finest). If your hardware dealer can’t supply 
you, write us direct. Specify length and cut 
you wish. 614” length, No. 2 
cut, is most popular for 
general use. Nicholson File 
Company, 19 Acorn Street, 
Providence, Rhode Island. 


SHOWN ACTUAL 
SIZE - - NICHOLSON 
X. F. NEEDLE FILE 
(FLAT) 4” LONG, 
NO. 2 CUT 


A FILE FOR EVERY PURPOSE 


PIONEERS IN 
QUALITY PRODUCTION 
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Suggestions for Gifts 


(Continued from page 224) 


Telephone Table and Stool, 
Tilt-top Table, 140 
Upholstered Stool, 240A 


GIFTS FOR BOYS 


*Barbary Pirate Galley, 20” hull, 44-45-R ... 75 
Bobsled, 9’ 5” long, chassis of spruce and ply- 
wood, 36: 50 
*Brig MALEK ADHEL, 20" hull,” frame-and- 
plank construction, 304-305-306-R - 1.00 
Cupper Ship in Bottle, 121-122 . +50 
Cruiser U.S.S. INDIANAPOLIS, 12” hull, 216 «25 


H.M.S. BOUNTY, 814" hull, 254 . 
Hunting Knife and Double-Decker | 
*Kayak (with sail, etc.), 192-193-194- R 
Kite Reels, Ball-Bearing, 290A 
Liner QUEEN MARY, 10%” long, 
*Mississippi Steamboat BUCKEYE ST. 


long, 94-95-96-R 1.00 
Motor Boat (20” model), 196 +25, 
Racing Yacht, 20” sailing model, 48-R +50 
Tie Rack, Extension Book Rack, ‘and Turned Box, ae 
Treasure Chests, with metal bindings, 78 . 125 


GIFTS FOR GIRLS 


Bud-Vase Holder of Metal and Glass, 288A 
Card Table, Four-Leaf, g39A 
Colonial Design Doll's use, 
Doll’s House oe 73 
Floor Lamp, 243. 

BiOwerEer — ‘sig high) and Novel Modern 


Lamp, 31 ny 125 
muting: Be "Bag with Wooden Frame, and’ Book 
is, 267A » 25 
Magazine Rack, Ladder-Back, 250A +25 
MAYFLOWE 24” model, 83-84-85-R 1.00 
Sedan Chair (scale model), 123-124 50 
poring Kit, Pelican Design, 255A +25 
Turned Costume Jewelry, 275A . +25 
GIFTS FOR CHILDREN 
Acrobatic Monkeys Toy, 248A .. +25 
Airplane Cockpit hg Controls, 114 +25 
Alligator Toy, 360. +25 
Baby’s Crib and Play” "Pen, 26°: +25 


Electric Teacher, 302A 
Fire Engine and’ Other Toys, 101 
HISPANIOLA, 7” model of the ship in 
ure Island,’’ 237 ...... 
Jig-Sawed Birds and Animals, 
Lighthouse Model, 298A ... 
Mexican Patio Furniture for 


Six Simple Block Puzzles, 65 
Toy Lathe, Drill Press, Saw, ai 


GIFTS FOR RADIO FANS 


All-Wave Portable Receiver, 217-R 50 
Amateur Short-Wave Receiver, 155 +25 
Beginner's Battery Receiver, 365A «25 
Five-Tube Short-Wave Set (A.C. or D.C.), 223 25 
Full Electric Headphone Set, 130 +25 
One-Tube Receiver (battery operated), +25 


POPULAR SCIENCE MONTHLY, Dept. 129-B 
353 FOURTH AVENUE, NEW YORK 


Send me the blueprint, or blueprints, 


bered as follows: 


num- 


I am_inclosing... .... dollars. 


Name ..... 
Street .... 


City and State.. 
(Please print your name a 


POPULAR SCIENCE 


WORN OUT 
WIRING 
CALLS FOR 


ee 

Authorized CERTIFIED RE-WIRING Service 
If you have driven 15,000 to 20,000 miles cables of the correct gauge and construc- 
without any attention to the wiring on your tion, is to go to a station that provides 
car, the chances are it is sending out an Authorized CERTIFIED RE-WIRING 
S.O.S. for CERTIFIED RE-WIRING Serv- Service. This is your assurance that the 
ice. The symptoms to look for are loss of | mechanic who services your car is thor- 
pep and power, hard starting, reduced gas __ oughly trained in the proper checking and 
mileage, insufficient illumination from head- _ replacement procedure, and that all needed 
lamps, and poor accessory performance. replacements will be made with Packard 

These troubles cannot be fixed by hit-or- | Cable—the standard wiring equipment of 
miss methods. The way to be svre that your the automotive industry. Drive in to an 
sitet system will be scientifically checked Authorized CERTIFIED RE-WIRING 
and put in A-1 shape, with high quality Service Station today! 


LOOK FOR THIS SIGN. This sign identifies 
the Authorized CERTIFIED RE-WIRING Service 
Station. Since many garages are prepared to provide 
Certified Re-Wiring Service, but have not yet received 
their signs, you can ask to see the mechanic’s Certi- 
fied Re-Wiring Certificate, which proves he has 
passed his Certified Re-Wiring examination and is 
prepared to provide expert electrical service. Insist 
on genuine Packard Cable for all replacements. 


AUTOMOTIVE MECHANICS: Don’: miss out on the 
opportunity to become a Certified Re-Wiring expert. Any 
Packard jobber salesman will tell you how to get the C 

Re-Wiring Manual, examination blank and your Certi 
Re-Wiring Certificate. Or write direct. Have the owner or 
manager of your place of business get in touch with his 
Packard jobber today. Packard Electric Division, General 
Motors Corporation, Warren, Ohio. 
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workmanship, smooth finish, ac- 
curate fitting, sharp teeth that hold ~ 
their cutting edge, prove how these 
circular saws can help you do better work 
. . even on the most intricate jobs. Ask 


for ‘‘Disston De Luxe’’ at your dealer’s. 


Saws of Craftsmanship 
Let Disston Steel, Disston 
Cross-cut; Rip; Combination 

6" 14" hole) $2.70 8" (14", 54", 34" hol 50 
7" (" hole) $3.10 weer hs iin $35 
Hollow Ground Combination 
6" (1%4" hole) $4.30 8" (14, 54", 34" hole) $5.40 
7 OA" hole) $4.90 10” (5@", 34” hole) $6.90 


‘These prices apply only to United States: for others, 
write Henry Disston & Sons, Ltd., Toronto, Canada. 


and the 
Hint of the Month 


Jig for cutting mortise slots in mitred corners for 


inserting veneer strips to make feather joint. 
Holds work at correct angle and gi mut of 
proper depth. Temporary block inside 
frame lets you hold work firmly. 


and a New Edition 
FREE BOOK 


N\ NewDisstonSaw,Tooland File 
Manual, better than ever! 48 
pages: hints like one above; 
also tells how to joint, set 


of saws and tools. 


=MAIL COUPON== = 


Henry Disston & Sons, Inc. 
1210 Tacony 
Philadelphia, U.S.A. 


ACEP OS carcisvicsnraissrausdastdsesesetsaseascsmaceneees: = 
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New “Joe Lane” Kit 
Contains Shaped Hull 
and Finished Parts 


“THE best kit ever offered.” That’s the 


opinion of model makers who have seen our 
new construction kit for building a 21” 
model of the topsail schooner Joe Lane 
shown above. The hull is completely shaped 
and routed out to the correct deck levels, 
and needs little done to it except sanding. 
Many finished parts (usually so tedious to 
make) are included, such as blocks, dead- 
eyes, bullseyes, belaying pins, capstan, steer- 
ing wheel, pad eyes, anchors, and hawse 
lips. Of course, there is sufficient raw mate- 
rial for shaping the other parts, as well as 
full-size drawings. The price is only $7.00 
(25 cents additional west of the Mississippi 
River and in Canada). 


We also have kits for many other models 


including clipper ships, battleships, galleons, 


and historical vessels. 


The complete list 


follows: 


a 
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STANDARD SHIP MODEL KITS 
20%" 


Whaling ship WANDERER, hull, 
ZT” VET BID. .ncssrsssncssesnseonsnresassnrsess 
Spanish galleon, 24” hull, 30” 


Battleship U.S.S. TEXAS, 3’ lon; 


1B. 
25" 


Elizabethan galleon REVENGE, huli, 
} gl | Sree ae T.25* 
Farragut’s flagship HARTFORD, steam- 


and-sail sloop-of-war, 33%" hull, 41” over 
Privateer SWALLOW, 

12%” hull, 20” over all. 
Clipper SOVEREIGN OF THE SEAS, 20%” 
hull, 26” over alle... 


4" over all....... . 
U.S. Navy destroyer PRESTON, 3 
CONSTITUTION (‘‘Old Ironside 
hull, 31” over all. 
Clipper ship GRE. 
hull, 42” over all. 
Coast Guard Patrol of 165-ft. type, 20%” 

long...... seuss 4.95% 


(Continued ‘on page 230) 
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Prepare for a New Moloring thrill. when you drive with the 
| 7 hs 


SEALED BEAM 
HEADLIGHTING 


of a 1940 car AT NIGHT! 


@ It’s new! It’s better! It’s safer! For with the new Sealed 
Beam Headlighting System, you can see FARTHER; see 
BETTER; see QUICKER. Look at these pictures and see why: 


= PRIOR TYPE 


2s 


SEE FARTHER—The new Country Beam SEE QUICKER — Because this new Sealed SEE BETTER—With more light on road 
puts more lightahead and morelighton Beam system gives you more light, you shoulders you see curves quicker, more 
road shoulders. Helps you see farther. pick out unexpected hazards faster... clearly. Roads seem wider because of 
Gives a bigger margin of safety. have more time to act. less tendency to hug center line. 


air and moisture 
leakage 


NEW 


GLARE-FREE TRAFFIC BEAM puts more NO LOSS IN LIGHT. Lens, reflector and NEW CAR SEEING throughout car life, be- 
light on the right and on both sides light source form one sealed unit, keep- cause sealed-beam units not only stay 
near the car. Always use it when meet- ing out dirt that dulled reflectors and brighter longer but are completely re- 
ing other cars. robbed you of light before. newed when you replace burnouts. 


See for yourself. Get behind the 
wheel of a new 1940 car at night 
and learn first-hand the safety and ASK FOR A 
comfort advantages beoasherbout 
by the united efforts of the auto- 
mobile manufacturers, makers of NIGH T DEM ONSTRA TION 
headlighting equipment and high- 


way and safety authorities ... when you buy a 1940 car! 
through the Sealed Beam Head- 
lighting System 


GENERAL ELECTRIC 
MAZDA AUTO LAMPS 
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SHORT CUTS FOR THE 
HOME CRAFTSMAN 


How to write 
your name 
in steel—or glass! 


mounted wheels provide an 
ee: ete to mark steel, glass and 
similar materials... for identiGcat on 
decoration or other purposes. E ou 
simply mount the wheel in the cl uae 
of a flexible shaft ane hold it li 
uld a penci! 
nis way a can write your same 
jn a few seconds on valuable too! "4 or 
inscribe numerals and scales wi i 
they are needed. And with a li He 
practice you can engrave cesiene 7 
all manner of arhelee which len 
selves to decoration. _ 5 
This js one more way in which: 
Carborundum Brand Abrasive Pr Z 
ucts can help you...can make you! 
work downright fun! 


er or mill supply 

Ask your hardwers dhe complete line of 

Garborundum-made coated abresived 
i es, grinding w! 

sharpening. storoducts for the home crafts- 

other Gend 20¢ coin or stamps for sharpen. 


ing stone and valual 
CAR : UNDUM 


on how abrasive 
products can save 
time and help you 
do better work. 
Write Dept. PS 12-39 
THE CARBORUNDUM COMPANY 
REG. U. 8. PAT. OFF. 
Niagara Falls, N. Y. 
Sales Offices and Warehouses in New York, Chicago, Philadelphia, 


Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 
(Carborundum is a re; 


tered trade-mark of The Carborundum Company) 
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Kits for Model Makers 


(Continued from page 228) 
6S. Brig MALEK ADHEL, 20” hull, 33” over 


all; frame-and-plank construction... 9.75t 
8S. Fishing schooner BLUENOSE, 17%” hull, 
22” over ail... 
98. New Bedford whaleboat, with complete 
equipment, 14” long. 
10S. Confederate raider : 
ity sloop, bark rigged; 21%" hull, 28” over all 8.20* 


Revenue Marine Cutter JOE LANE, a top- 
sail schooner, 13%” hull, 21” over all (Kit 
contains precision-shaped hull and finished 
blocks, deadeyes, belaying pins, etc.) - T.00t 


MODEL-OF-THE-MONTH KITS 


Aircraft carrier SARATOGA, 18” long 
Convoy of four U.S. destroyers, each 64” lon; 
U.S. cruiser TUSCALOOSA, 11%" long. 


A 12” model of 
the U. S. cruiser 
“"Indianapolis'’ 
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made with Kit H 


U. HISPANIOLA of the book and movie 

“Treasure Island,’’ 7” long ... 
Z. H.M.S. BOUNTY, 8%” hull, 11%” overall. 
2M. Ocean freighter, 14” long 
3M. Yacht NOURMAHAL, 8%” long 
5M. Liner PRESIDENT LINCOLN, 14%” long.... 
6M. Fishing Schooner WE'RE HERE of ‘‘Cap- 

tains Courageous,’’ 9%” over all .. - 
7M. Fleet of nine modern U.S. fighting ships, 

scale, 1” equals 100’ .. 


SIMPLIFIED SHIP MODEL KITS 
F. Liner 8.8. MANHATTAN, 12” long .......... 
H. Cruiser U.S.S. INDIANAPOLIS, 12” long.... 
J. Clipper SEA WITCH, 9%” hull, 13” over all 1.50 


MISCELLANEOUS 


0 

. 1.50 
. 1,50 
1.00 
1.50 


7. Whittling kit with two shaped blocks for 


making sea captain 5%” high . 1.50 
8. Whittling kit for six different Scotties; each 

is 2" by 2%", sawed to shape . 1.00 
10. Copycraft whittling kit for making one of 

several Hobo Hank novelties. Includes 

master model 5%” high ... . 1.50 
12. Marionette kit for making a model of Dopey 

the Dwarf, 9” high. Ready to assemble 25t 


Note: If you_live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to prices marked with a dagger (t). 


Popular Science Monthly, Dept. 129A 


353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit... 


I will pay the postman the price shown above 
plus a few cents postage in full payment. (Cana- 
dian orders cannot be sent C. 0. D.). 


(Please print your name and address very clearly) 

If you prefer to send your remittance with this 
order, you save the C.O.D. charge. Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above. 
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MORE POWER ... this new Delco battery 


makes good the promise of power you get from its 
rugged, substantial appearan Ww ts husky 
case of genuine hard rubber are larger plates and 
more active material; it teems with extra power 
for sure starti in zero temperatures—extra 
capacity for lights, radio, heater and ot 

sories—extra stamina to assure long and depend- 


QUICKER STARTING .. 


battery has been designed pa’ 
purpose. It provides more than an 

power to snap modern high-compression en, 

into life—engines so hard to turn over that hand 


starting that this more powerful Delco gives you. 


GREATER DEPENDABILITY .. . the 


new Delco is designed to give a long life of usefal- 
ness. It is built entirely by Delco-Remy. That 
means careful selection of the materials used... 
absolute control of every manufacturing oper- 
ation... t testa and checks throughout 
production. The time-tested Delco-Remy reputa- 
tion for dependal that this 
powerful new Delco is an economical investment. 


See your Delco battery dealer today 


ve Him check your present battery and tell 


nonths of service 4 can expect 
from it according to the Battery Life Expectancy 
Chart. Then take a look at the powerful new 
Delco battery that fits your particular make of 
car... and ask about re ng your present 
battery with the new Delco. There's a Delco 
battery dealer near you—see him today! 


MANUFACTURER OF DELCO-REMY = DELCO-REMY PRODUCTS AND CENU- 
STARTING, LIGHTING, AND IGNITION INE PARTS ARE AVAILABLE AT UNITED 
Rtavom woems + eico sarrenirs (Q2GGIS@ ) worons senvice stations svenv- 
Auromatie CANBUMETOR CONTROLS,“ OT< 
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WHERE, .. WHEREVER YOU SEE THIS SIGN. 


World's Largest Manufacturer of Automotive Electrical Equipment 
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great 


new P. A. 
ems’ serves every 


Dept. 7-M-0, 833 W. 
Chicago, Illinois 


Jac 


RUSH me your FREE 20: 
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SAY: . 
A, MEN B.A. S¥StERS .rpose! 


Ham 
+ “That big NEW O hewest, se! 1 
AMATEURS SAY‘ “Zope on all, the, ‘a Teal 
ne prize! THE om might wan 


wy wha! 
+ “you sure KNOW ects 


ALLIED Radio Corporation 


nowraphi 
‘all sensational 


Fic n New 
cost Tithe Payment 


Over 15,000 parts for every pur- 
latest tubes, tools, books, 
etc.,” at lowest prices!” Latest 
Test Equipment, Rider Voltohmyst, 
etc. Dozens of new kits, dia- 
grams and projects! 


Special section of super-bargains! 
Smashing values in BRAND NEW 
standard radio parts, sets, cabi- 
nets, headphones, and accessories 
of all types. Don't miss these 
super-values! 


scoop. 
a Your 


pest 
the 


e of 
3 Sy8- 


takes 
section takes 


I *8fnanks for 


Builder 
: than ever 


ms. 
agrg a honey! 


‘kson Blvd. 


4-page Radio Catalog. 
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Workshop Index 


TEN CENTS CAN SAVE 
YOU HOURS OF EFFORT 


HEN did that article on building a 

bookcase appear in POPULAR SCIENCE 
MONTHLY? You'll have a hard time finding 
it unless you get a copy of the 1939 Home 
Workshop Index. During the past year 
nearly 850 pages were devoted to the home 
workshop and to such hobbies as radio, 
microscopy, and chemistry. The 1939 edition 
lists every item. 

Please inclose a large return envelope ad- 
dressed to yourself when ordering the Index, 
which costs only ten cents. A few copies 
of the 1937 and 1938 Indexes are still obtain- 
able at the same price of ten cents each. 

Do you know about our popular fifty-cent 
booklets? The following are now available: 

“How to Make Your Own Marionettes’”— 
Tells how to model heads, make lifelike 
bodies, construct stages, and build properties. 

“Inexpensive Photo Equipment You Can 
Make Yourself'’—How to set up a darkroom 
and build an enlarger, printing box, photo- 
flash synchronizer, and other accessories. 

“How to Build and Operate an Inexpensive 
Arc Welder and Spot Welder’’—Kither 
welder can be built for approximately $15 
if scrap materials are used. 


Popular Science Monthly 
353 Fourth Avenue, New York 


Please send me the leaflets or booklets checked 
below. I am inclosing..... dollars.... cents, 
OG 1937 Home Workshop Index, 10c 
© 1938 Home Workshop Index, 10c 

1939 Home Workshop Index, 10c¢ 

How to Make Marionettes, 50c 

Inexpensive Photo Equipment, 50c 


How to Build an Are Welder, 50¢ 


iY... esas os EEO se osessseessnsnreeses 
(Please print name and address clearly) 
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YANK EE 


ANDYMAN 


TOOLS FOR |/THE HOBBYI 


GET “Handyman” tools 
for your workshop. New 
speed, greater ease—driv- 
ing screws, boring holes! 
“Yankee” Handyman 
Screw Driver No.133H— 
with Spring in Handle, 
$1.25, is ideal drill. 
No. 33H, without spring 
in handle, only $1.00. 
To bore holes for screws, 
ream, etc., with Handyman 
No. 133H or No. 33H, buy these 
“Yankee” Accessories. They 
fit Driver in place of blade. Sold 
separately, as below or in Pak: 


: — __ 
“Yankee” Chuck and 3 Drills, 
Set, 39 


al) 
“Yankee” Drill 5/64” 
“Yankee” Drill 7/64” 


"Yankee" Drill 9/64” 


est oS 
“Yankee” Countersink, 
Each 25c. 


=. 
“Yankee” 542” Blade for 
small screws, Each 12c. 


Accessory Pak No. 330H 
Complete Set on Card, 75¢. 


Big News! Genuine 
“Yankee” quality now 
yours in a small screw 
driver for Twenty-five 
Cents! “It Ratchets!” 
Gets the best of tiny 
screws ... saves time, 
temper. Simply turn to 
and fro. Adjust ratchet 
to drive or draw screw. 


IANDYMAN 
No, 2H 


Length, 416". 
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“Handyman” Spiral 
Screw Drivers—a gift for all 
year ’round. Just $1.00 for No. 33H. 
Only $1.25 for No. 133H—with Spring 
added in handle. Packed in Red-and- 
Gold Gift Boxes. At Hardware Dealers. 


North Bros. Mfg. Co., Philadelphia, U.S. A. 


ST 


NYWAQNWH 
«JI MNVA. 


Look for “Yankee” Handyman 
Displays at Hardware Dealers 


“YANKEE XMAS PACKAGES” 
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ERE’S the way many car owners do it every year! 

‘They put in a couple of quarts of Du Pont **Zerone”’ 
early in the season for protection against rusting and 
the sudden cold snaps they know will come. 


When winter gets down to real business, they add 
enough ‘‘Zerone”’ to protect them to lower tempera- 
tures. A total of six quarts, put in as needed, can protect 
a car with an average size cooling system for the entire 
winter. And six quarts of ‘‘Zerone”’ cost only $1.50! Just 
one gallon protects an average size cooling system (15 
quarts) to 1°, Five quarts would protect it to —12°; six 
quarts to —27°! 


You may need a little more or less, depending on the 
condition and capacity of your car radiator and the se- 
verity of winter in your neighborhood. But the unusual 
efficiency of Du Pont ‘‘Zerone”’ will save you real money. 


“Zerone’’ in a clean cooling system prevents rust and 
corrosion, which reduce operating efficiency. It gives 
better dissipation of engine 
avoids powerlos: 
our car with 
very day! It’s only $1.00 
a gallon, 25¢ a quart. 
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GOOD way to clean a T-slot is to cut a 

piece of felt so that it is a snug fit in the 
bottom section of the slot and leave on a tongue 
that can be pulled along with pliers. 

New V-belts intended for multiple operation 
must necessarily be matched for equal drive or 
the set has no beneficial properties. 

An economical keyway may be produced ina 
gear, a cutter, or a similar blank by fitting a soft 
steel plug to the bore and drilling a hole on the 
intersecting line. The correct drill will cut a full 
radius that can quickly be filed to keyway re- 
quirements. 


Speaking of floating reamers, a 0.005" dif- 
ference between shank diameter and bore of 
float is sufficient unless crisscross wear exists 
between spindle and tailstock or turret. 

An improved finish now being given grinding- 
machine spindles permits using kerosene as a 
lubricant. The conventional film clearance is 
greatly reduced, and the increase in lubricant 
temperature over room temperature is only ten 
percent as compared to sixty-five or seventy per= 
cent when spindle oil is used. 

Do not attempt to lap separately two flat sur- 
faces and expect to get parallelism. The parts 
must be lapped between two lapping plates that 
have previously been lapped into each other, 

If a so-called cylindrical grinding gauge is 
made a part of a twenty-year-old grinder, the 
latter may usually be returned to use in a 
machine shop and regarded at least as a semi- 
modern machine tool. 

An H-beam serves as a good V-block when 
lining up pipe so that several pieces may be 
welded together. For smaller pipe, use angle 
iron. 


Some machine tools of recent design have as 
many as six motors to operate the various com- 
ponents. This is proof that motorizing is cheaper 
than gears, sprockets, universal joints, shafts, 
and whatnots. 


An electrode holder used in electric welding 
will last longer and work more efficiently if 
brushed with machine oil at the start of each 
day. For heavy usage, apply the oil twice a day. 


POPULAR SCIENCE 


It’s here at last—and arousing tremendous in- 
terest among power tool users everywhere. 
This new Delta unit offered at a surprisingly 
low price is a basically improved shaper—a 
powerful, smooth-running accurate tool that 
gives you heavier, faster cuts than the ordinary 
light shaper. It will shape, form or mould any 
form of work from the smallest mouldings to 
heavy production work. 


Many Special Advantages 


Some of its new features are: 1. Large Husky Spindle; 2, 
Exceptionally Big Table; 3. Long Spindle and Spindle 
Travel; 4. Large Sealed-for-life Bearings; 5. Powerful 
V-Belt Drive; 6. Interchangeable Spindles; 7. Fully Ad- 
justable Fence; 8. Strong, Welded Cabinet. Every man in- 
terested in power tools should get the full details on 
this remarkable machine. 


NEW LOW COST DELTA 
GRINDER AND BUFFING HEAD 


Has 6”x14” wheels, easily removable cast iron guards, 
adjustable tool rests and a quality heretofore not 
found in low-cost grinders. May be driven from back 
or bottom. New Delta Buffing Head is similar to grinder 
except that guards and rests are eliminated. Has }3” 
threads so that many standard attachments can be 
used such as scratch wheels, wire brushes and chucks. 


No. 3100 Delta Bench Grinder... $575 


SEND FOR CATALOG 


The latest Delta 1940 Catalog gives you full information on 
the complete Delta line of low cost tools for home shops, 
small shops and industry. (Also send for new Project Book 
No. 6 crowded with new and “out of the ordinary’’ things to 
make, Has scores of diagrams, photographs and working 
drawings. Send 10c with coupon for Delta Project Book No. 
6 and Delta Catalog.) 

ee eee eee eee ee 


Delta Manufacturing Company, Dept. B1239 
600-634 E. Vienna Ave., Milwaukee, Wis. 

I enclose 10c for new Delta Project Book No. 6 and new 
1940 Delta Catalog of Power Tools. 


DELTA Mfg. Co. 
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600-634 E. Vienna Avenue 
MILWAUKEE, WIS. 


TRY THEM ALL AND YOULL y 
PICK THE STREAMLINE. 


> arilling. polishing om ine 
vi i 
worerform, any 


rinding, carvin' 
“Bor gringing, oareatn 
Wop. the Streamline W 
peg ter watts output) 
a e without stall- 
all types of 


ing and to 6rt weight—only 12, cont \aeal for, con, 


work. 1 ing ‘han 
sonia and Perend balance without causing 

tinvoUs , for the 
fatigue. e literature oF send rantee. 


descriptiv 
ur ten-day 
Made by d Most 
tea’s Finest an 
turers of Americe’s | Machinery 


The Manufactu Power Dri 
Line of Power COMPANY 


Complete 
cTs 
DURO METAL PRODU Kildare Ave- 


Dept. HP12, 265 


trial money back 


Chicago Ilinois 


Carved Hull Kits—Bluenose, Niagara, Swallow, Trawl- 
er. Construction sets for all popular models. Model 
Yacht fittings, sails and spinnakers—used by leading 
model yachtsmen everywhere. 
We manufacture the largest and finest 
line of model fittings anywhere. Send 
20c (coin) for 44 page illustrated cata- 
log Mg, 78. Shows hundreds of items 
fou need. 
" A. J. FISHER 
1002-8 Etowah Ave., Royal Oak, Mich. 


OODWORKE 


EW RGAIN BOOK 


‘The 1940 Constantine 
source of fine woods. F 


ALBERT CONSTANTINE AND SON, INC. 
793-B East 135th St. New York, N. Y. 
The Craftsman’s Headquarters for Fine Woods 


AMAZING POWER for model 


planes, model boats, model cars. 


Light-weight champions in power and 
durability ! Complete, ready-to-run. Pre- 
cision-made by world’s largest builder 
of model gasoline motors. Prices include 
spark plug, coil and condenser. Model B, 
$21.50. Model C, $18.50. Model M 
Molybdenum Crank- (Marine),$16.50. Model D, $12.50.Every 
shaft. motor guaranteed. Weight, bare,6 3407. 


Write Dept. 5, Junior Motors Corp., 2545 N. Broad St., Phila., 


MODEL D, $12.50 


Features: Transparent 
Fuel Tank, Improved 
Timer, Micrometer 
Needle Valve, Chrome 
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Gas Turbines 


(Continued from page 81) 


generator, directly coupled or geared to the 
main shaft. 

For starting, a relatively small electric 
motor sets the whole machine turning at 
about a fourth of its normal rate. Then the 
oil burner is cut in, and the roaring turbine 
picks up speed under its own power. Auto- 
matic controls keep the top speed constant. 
If the turbine starts to race too fast, for ex- 
ample, a governor cuts down the oil supply, 
and a safety valve by-passes overheated 
gas around the turbine blades. 

Gas turbines of this design operate most 
economically in sizes of from 3,000 to 60,000 
horsepower. Therefore they will offer a 
challenge particularly to heavy Diesel mo- 
tors. In mechanical efficiency, the Diesel 
has a little the best of it at present. But 
this is largely offset by the important ad- 
vantage that the gas turbine can burn prac- 
tically any gaseous or liquid fuel—including 
the lowest grades of fuel oil, which cost half 
as much as those required for Diesels. 
Eventually, by increasing the temperature 
at which the gas turbine can safely operate, 
engineers hope to boost its efficiency to a 
point where it will lead on every count. 

Earlier inventors, starting with one who 
tried out a hot-air turbine in 1900, had made 
little progress toward a practical gas tur- 
bine when Brown Boveri engineers tackled 
the problem some years ago. Two key ad- 
vances, one a contribution of their own, ac- 
count for their success where others failed. 

Turbine materials that would stand up 
under a 1,000-degree temperature were the 
first requirement. Unknown until recently, 
they became available with the modern de- 
velopment of steam turbines working at ex- 
tremely high temperatures. 

The other prime need was to develop a 
highly efficient air compressor for the gas 
turbine. To avoid mistakes made by others, 
when aerodynamical knowledge was more 
scanty than at present, the Swiss experi- 
menters went first to the aviation industry 
and studied the latest researches on air- 
plane design. Then they translated their 
findings into curved blades for a radical, 
superefficient blower of turbine form. With 
the second major difficulty conquered, the 
rest was simply a matter of good, sound 
engineering, and the gas turbine was born. 

First installations were of a hybrid sort. 
Refiners of petroleum saw striking possi- 
bilities for the gas turbine in the Houdry 
oil-cracking process, which requires com- 
pressed air, and delivers combustible gas as 
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This Beautiful 
SANTA CLAUS STATUE ( 


attractively finished in bright lacquer colors 
Is Yours For Only $2.95 


AND We tell you how to make them and 
color them at a cost of only @ few 


1000% PROFIT! 


Thakot it, Yourcortet manainctrewatbacey 
a few cents each und you sell them for $2.' 

each. Here is an opportunity to make some rat & 
money. 


Every Home | A PROSPECT! 


At Xmas everyone will want a Santa Claus. 
Itmakes a henutitul table piece for the home 
San" excellent display piece for the store 
window or counter. You can easily sell hun- 
dreds, or even thousands if youget busy now. 


GET STARTED NOW 


Bat, don't wait, Xmas is coming and mighty 
fast, Order Your SANTA CLAUS today! Also 
tsk, for Our “38-Paywe Book offering, many 
Sther money making opportunities. {t°s.on 

YoePostpald. = 
STEWART'S STUDIO DEPT. PS-12 
2927 WILCOX STREET, CHICAGO, ILL. 


Santa CI 
214/x7” 


WOOD WORKERS! YOUR & 
GLUE PROBLEMS SOLVED! 


Better wood working results with Laux 771-D Casein Glue! 
Low stain, water resistant—safe on delicate woods. Guar- 
anteed for model making, mending, home workshop jobs. 
Money back if not satisfied. Made by world’s largest manu- 
facturers of water resistant glue. Money saving 16-ounce 
can 65c postpaid anywhere in U. S. 

I. F. LAUCKS, INC., Dept. A, Portsmouth, Va.; Seattle, Wash. 


Better Tools-Lower Prices 
cet BALKO'S 1940 Serene 


SHA ROU ioMiNT, MODEL SUP 
be & 


—— 


hing, Elec. “Bench 


Opy.. 
BALKO ELECTRIC TOOL & SUPPLY CO. | 
605 W. Washington, ©12, Chicago, 


NEW Grinding Attachment 


For 8” to 16” Metal Lathes. Build It Yourself. 


At last, a precision grinder within your means. You save 
2/3 by finishing our semi-machined castings, on your own 
fache, HUROS handles both internal and external grinding. 


CATALOG N10) 


Accniacies to 9039/7. Mirror nigh easily obtained, Grinds 
"ato hasta, hard oF soft, olen, lathe 
Tpens reamers, milling cutters. Does eccentric 
saa iolishens scores ‘of other uses, for hore. Semi- 
workshops ‘es, machine shops. Write tor FREE Machined 
Iilustrated folder and full information. tings: 
Huron Machine & To: Only $595 
SHIP MODELS, FITTINGS 
| The Joe! ed 


iP YARD 
Absolutely everything you need. 1000 Attings and 
kits, Catalogue 10c. 


POLK’S MODELS P12 429-7th Ave. N.Y.C. 


RUZ! MYSTERIOUS H piscovery 


Vis 10 2 20 os BAS on  BASOLINE 


sees 


ee oe Trim Psat ce J off gas bills. Latvia: 
power—quicker pickup— faster acceleration! Auto 
owners everywhere praise Vacu-matic. Easily installed 
— guaranteed to satisfy, or the trial costs you nothing. 
Automatic Supercharge Principle. Entirely Different 2 
It “breathes."" Opens and closes automatically adding extra 
to the heart of the gas mixture. Saves up to 30% on gas. 
Get Yours FREE] 4 SPlendid opportunity for agents. Every 
Yours FREE | car, truck,tractor owner a pro 
tor introducing |for'rail particulars and Five Ofer todas. 
Vacu-matic Co., 7617-478 State St., Wauwatosa, Wis. 
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, SMOKERS 


ie 
Gift Combination 


PIPE $2.50 
POUCH 1.00 
TOBACCO .30 
TOBACCO .25 


VALUE $4.05 


rustic-finished, sterling 

silver banded Corsican 
Briar. Regimental-striped 
silk-covered pouch with 
specially processed London- 
tan lining guaranteed for 1 
full year. Foil of Surrey’s 
famous Royal Hawaiian 
aromatic tobacco. Foil of 
slow-burning, cube cut, full- 
bodied Scotsman tobact 

All for only $2.00. Complete 
satisfaction guarant a 


( /shape desired) ef 


JOHN SURREY, LTD., 72 ate St., N.Y. os Dept. 14 
Enclosed please find $2.00 for gift combination. 


Western Electric 


HEARING AID 
Ortho-technic Model 


Now thousands again hear dis- 
tinctlyevenin groupconversations 
—at greater distances—with the 
Western Electric Audiphone. It’s 
based on advanced technique in 
hearing aid design, learned 
through Bell telephone making. 
It’s non-positional. 

Your dealer will recommend the 
Audiphone best suited to your 
needs. Hearing aid service is 
available in all. principal cities. 


Accepted by American Medical Assn. 


GRAYBAR ELECTRIC CO., Graybar Bl, ew York, N. Y. 
Please send details on Western Electric “Audiphone (Ortho- 
technic Model) and name of nearest dealer. PS-51 I 


SHIFTING FOR CAPITALS IS 
EASIER WITH FLOATING SHIFT 


ACorona feature for years 
..-makes typing easier... 
saves energy. Other help- 
ful aids: Piano-key Action 
«Speed Booster...Touch 
Selector... make Coronas 
the “best buy in porta- 
bles.” 3 models: Silent... 


SPEEDLINE 
Sterling...Standard. Mail CORONA 
coupon for folder today. 


LC SMITH & CORONA TYPEWRITERS INC 
Desk 12, 721 E. Washington Street, Syracuse, New York 


Please send me free folder describing Spee 


OWN A CORONA 


Plus small down payment 


[in A WEEK TO 


FREE DEMONSTRATION 
AT ALL DEALERS 


Coronas. 
Name. 


Addres: 


City State _____ 


GEARS 


In Stock—Immediate Delivery 


Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago stock. 
Can also quote on special gears of any 
kind. Send us your blueprints and inquiries. 


Send 10cfor Complete CatalogNo.214 

CHICAGO GEAR WORKS 

440-48 N. Oakley Bivd. CHICAGO, ILL. 

AMERICA’S (=== 

Newest Hobby , eit 
| 


Makedull moments delight- oot = 
ful, creative, UC etee 


facturing 
this new 
for fun, 
profitable home- 
work business. 


NOTICE 


.), 23 accessories an 
iets tsamuiSt ocd ease an chown uly $488, "Bie 


roject book goes with Toth 
MONEY-BACK {foto-Tool *“Nick-Nack™ 
jealers or, order direct. Sen rete 
SUARANT SR: deal ier dioct. Send remit. 
romptly taiceand wepay postae—or send $2.00 
Money , promptly and pay postman balance plus postage. 
aelighted after Write for circular. 
inspection. 


DREMEL MFG. CO., Dept. K 129-M, RACINE, WIS. 


Postpaid 
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a by-product. So a Marcus Hook, Pa., re- 
finery installed a gas turbine, fed the waste 
gas into it for fuel, used its compressed air 
in the chemical process, and was able to 
hook on a generator for good measure! 
Other oil companies followed suit. The first 
of these gas-turbine units has been running 
successfully since December, 1936, and elev- 
en others, ranging from 1,800 to 7,000 horse- 
power, have been installed or are under 
construction at this writing. 

From all these, the new 20,000-horsepow- 
er gas turbine for the Swiss plant at Neu- 
chatel is distinguished by the fact that it is 
the first intended exclusively for generating 
power. At last the gas turbine has come 
into its own, and seemingly limitless possi- 
bilities lie ahead of it. 


Check Your Personality 


Dip you answer the thirty questions on 
pages 76 and 77? Check your answers with 
the lists below. If you have answered no 
more than nine in either group properly, 
your adjustment is inferior and you need to 
give special attention to these problems. If 
you got nine to twelve right in either group, 
you are average. Thirteen to fifteen marks 
you as unusually well adjusted. To find 
your average rating for both parts of the 
test, take the total number of proper 
answers and divide by two. 


Self-Adjustment 
1. Yes 4. Yes 7. No 10. No 13. No 
2.No 5. Yes 8 Yes 11. Yes 14. No 
3. No 6. No 9. Yes 12. No 15. No 
Social Adjustment 
1.No 4. Yes 7. No 10. No 13. Yes 
2. Yes 5. No 8. No 11. No 14. No 
3. Yes 6. Yes 9. Yes 12. Yes 15. No 


Device Tests Green Peas 


GAUGING the tenderness of green peas be- 
fore they are canned is the purpose of the 
“tenderometer,” an instrument developed 
for use in the canning industry. Measuring 
maturity by the force required to shear a 
sample of raw shelled peas between two 
interlocking grids, it is expected to prove 
valuable in purchasing peas for canning. 
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FOR ANTI-FREEZE FACTS- 
LOOK BEYOND THE LABELS 


1d Message for men 
with a technical slant 


Engineers of the Army, Navy, Utilities and 
the Automotive Industry have long advo- 
cated the use of ‘‘Prestone” brand anti-freeze 

.. the original anti-freeze with an ethylene 
glycol base. 

The general public, too, has become well 
acquainted with the superiority of “Pres- 
tone” anti-freeze. It has been used in more 
cars than any other brand of anti-freeze ever 
made. 

But not everyone knows why “Prestone” 
anti-freeze is so vastly superior. For ‘Pres- 
tone” anti-freeze is far more than highly re- 
fined and purified ethylene glycol. It con- 
tains other vitally important elements. 

To make ethylene glycol adaptable to cool- 
ing system service required years of exhaus- 
tive research by National Carbon Company, 
Inc. It required millions of the most mur- 
derous miles of test driving an anti-freeze 
can undergo. 


Out of this research and testing were de- 
veloped exclusive ingredients that fortify 
ethylene glycol—curb leaking, foaming and 
rust-clogging—and make “Prestone” anti- 
freeze unlike any other product in the field! 

“Prestone” brand anti-freeze contains NO 
alcohol ... NO glycerine. It will not boil off. 
One filling lasts all winter long. There’s no 
danger from fumes ... or from fire... no 
danger of harm to your motor. Absolutely 
odorless. “Prestone” anti-freeze is guaranteed 
in writing. See your dealer today. 


LOW PRICE 


$965 


PER GALLON Me : 


ORS ee 
rece On ANAT 


The word “‘Prestone"’ is a registered trade-mark of National Carbon Co., Inc. 


“PRESTONE” ANTI-FREEZE 
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A Junior for Junior 


BETTER SANDING 


Times 
Faster 


Syncro Junior Jig Saw. . . 

The best bet for a Christmas 
Gift. The safest, most prac- 
tical saw ever made to make 
models, toys, furniture or 


games. Junior will spend count- 

less hours in rapturous enjoy- 

ment making things with his 

own hands. 

Give him a Syncro Jr., the first 
step toward a pleasurable, profitable, safe hobby. 
See them at your dealers. Send for catalog B. 


N.Y. OFFICE 200 Sth AVE. 


SYNCRO DEVICES INC. 747 BEAUBIEN ST. DETROIT 
- BIG MONEY Assembling 


NEW BOAT! 


Make Big money on each 20-Ib, 
orwibte at home trots complete * 
‘eaworthy, Fas 


“& New hile Priced 


onale 


Guil der 


teil 
* Kitat amazing Li 


Now—same time, save Shey labor . . . get a satin- 


smooth job that is a delight to the eye, "a joy to the WRITE Shape thing ata. ( iS empl peal iag ues 
touch, With GuildSander you can do the job 10 TIMES for big fi tile a son all, 
‘ASTER, a hundred times easier. he fast-cutting illustrated ited Du, bees dle 2 
abrasive ‘belt—quickly changed to any degree of fine FREE ed Double Blade Paddle or 
ness—gives a straight-gr finish. No cross-swirls, no ee “ your KI-YAK Write 
gouges, It makes you an expert, even without practice. for Free Circulars, Factory-to-you-prices! 

Works on wood, wall board, metal, stone or plastic— MEAD GLIDERSs15s. Market, Dept. D-129, CHICAGO, ILL. 


on either flat or curved surfaces 
GuildSander is a precision tool—at a price you 


NOW ONLY 
afford—with a written guarantee. Runs from any li & REAL ENGINE VALUE 


: Over 7,000 GHQ Gas Engine Kits 
socket. Weighs only 9 lbs.—handy in any. position a 

it at your hardware or supply dealer's, or write us for | APF were sold at $8.50. Over 10,000 sold 
complete details. | r last year, Now is your chance to buy 


the Yew Improved kit for $5.00, Ab- 
SYRACUSE GUILDTOOL COMPANY 


sclutely complete with coil, plug, ete. 1/5 
1740-12B North Salina Street, Syracuse, New York 


H.P. All parts guaranteed. For boats, 
plancs ete, Send only $1, Shipped Exp. 
Coll. for balance same day, Send 3¢ for new 
12 page illustrated catalog. Dealers write, 
All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 
Cmved Pine Hu 


GHQ MOTORS, 40S East 21 St., New York, N.Y. 
Metal An- 


el. 
hor Steering Wheel, ¥ FROM OLD . 
Patera, | BUILDARCWELDER #0" 019 
Chain, ce 4 For Light or Heavy Work 

75-200 amps. 35¢ brings complete ~"== 


plans and valuable catalog. Over , 
100 other generator changes. 


LEJAY MFG. CO., 1323 LeJay Bldg. 


_" Minneapolis, Minn. 


(au WELDING Toe 


weide 


THODES sent posts 


»byists and stud 
fa, anywhere 


5808 ‘iough ‘ave., Cleveland, Ohio 


FREE ELECTRICITY 


Wind driven 6-12-32-110 Volt Lighting Plants. Send 
10c for New Copyrighted Manual describing Wind 
Generators, Propellers, Batteries. Plans and Instruc- 
for building. All Electri s and those wanting 
Slectricity send for this information today. 


WESCO, 3 Terminal, Minneapolis, Minn. 


fa cnoster a IT’S THRIFTY TO INSTALL NEW 


= XERVAC CHAMPION #28 
wit gan, to cue ' PLUGS 


in many barber shops and scalp clintes, for a ——- 
small rental fee per month, without any obli- El t F d B k T bl 

gation to buy. ‘The Crosley "XERVAC operates Iminate Ford Brake Troubies 
on the principle of alternate vacuum and pres- Your Ford car is listed in the so-called lower price class but has 
sure, known to be effective for forcing fresh. more brake lining area and larger drums than the others; in 
stimulating blood into the deep-rooted blood fact, ag much or more brake area than all but the higher priced 
vessels. Very compact, easy to use. Now that cars. You can have safe, sure, unfailing mechanical brakes! In- 
you ean rent one you can get its benefits on stall easily’ yourself our SIMPLEX FLOATING 
easiest of terms. Write today for details of WEDGES to center the shoes for me- 
this new home rental plan, chanical assurance with hydraulic 


performance. A set of four, one for 
THE CROSLEY CORPORATION each wheel, all for $1.75, Ail models 


(G/T THINNING OR FALLING OUT? 


If your hair is causing you this kind of trouble and it is due to 
poor blood circulation in the scalp, rent a Crosley XERVAC and 
try home treatments with this amazing machine. It is designed 
to help correct just such comditions of the scalp as the lack of 
proper blood circulation. 


Dept. M-15 Cincinnati, Ohio 1928-38. Send for circular. 
SIMPLEX WEDGE EXCHANG! 
Dept. P.S.-12, 615 Jefferson Street Ottawa, Illinois 
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Forty Years of 
the Automobile 


(Continued from page 63) 


marks that followed in the next decade, 
however, show the distance it had to cover, 
and spotlight the tremendous progress 
made. For example: 

1900. The steering wheel was introduced 
and engines came out from under the seat 
and moved up front. The first automobile 
ambulance was built. A Yonkers, N. Y., car 
owner was overcome in his combination 
barn and garage by a mysterious gas. 

1901. The speedometer made its appear- 
ance. Connecticut imposed the first traffic 
laws for motor cars. 

1902. The Locomobile introduced the first 
electric generator for car storage batteries. 
Tom Shevlin, famous Yale football player, 
was fined ten dollars for exceeding ten miles 
an hour in his car. 

1903. An Oldsmobile “Pirate” set a speed 
record of five miles in six and a half min- 
utes. The Mack Company made the first 
bus. A Packard crossed the continent in 
sixty-one days. 

1904. Windshields appeared. The Pope- 
Hartford company was criticized by the 
automobile industry for setting a bad prece- 
dent by including head and tail lights in the 
original price of its cars. For years, lamps, 
mud guards, and tops were extras. 

1905. An automobile was sold on the in- 
stallment plan. Tire chains were introduced. 
St. Louis, Mo., reported the first stolen car. 

So it went, year after year. In 1909, Olds- 
mobile made the first closed car, and in 
1911 Cadillac brought out the first automo- 
bile equipped with the electric self-starter. 

The great American sport of touring was 
gaining ground, although a trip of fifty 
miles or more was not yet to be taken light- 
ly. For dust was so thick, that in spite of 
veils, goggles, and linen dusters, every trip 
necessarily ended in a bath. And even as 
late as 1920, the editor of an automobile 
guidebook recommended thirty-four items 
that should be taken along on any extended 
motor tour for emergency use. 

That’s a far cry from today, when mil- 
lions of streamline, trouble-free American 
cars eat up billions of miles on broad con- 
crete highways, and when the automotive 
industry is second only to iron and steel as 
the top industry of the nation. Yet few 
people believe that the automobile has now 
reached its full maturity. We smile at the 
cars of 1900, but we confidently expect 1980 
buyers to laugh out loud at the cars that 
satisfied the pioneers back in 1940. 
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HERES ANCTHER 
SWELL EXPERIMENT 
IN THE MANUAL...) CTEM CRAFT 


\ cers Tey irl 


THERE YOU ARE, 
THATS INVISIBLE INK =e 


THE KIND SPIES OUTFITS SURE ARE 


WONDERFUL J 


B°xs. you just can’t imagine anything that will give you 
more real enjoyment than a Chemcraft Outfit. Fun—in 
doing the many fascinating experiments that amaze your 
friends—adventure and thrills in producing the chemical 
reactions and delving into the secrets and mysteries of 
science. And with the fun and thrills you are also securing 
practical knowledge in chemistry, the science that is 
utilized every day in the laboratories of great industrial 
companies for the development of new products. Chem- 
craft Outfits contain no dangerous substances and the 
manuals describe fully how to perform hundreds of 
amazing experiments. 


rat ow 


EMCRAFT 


CHEMICAL OUTFITS 

Chemcraft Outfits are accurate—scientific—and contain 
many exclusive features. Only Chemcraft gives you Chemi- 
cal Magic, Alcohol Lamp Blow Torch for Glass Blowing, 
a Spectroscope, an explanation of chemical Formula and 
Symbols, larger boxes finished in two-tone duo-form, and 
many other features found only in Chemcraft. See Chem- 
craft Outfits at your favorite store, priced $1 to $25. If 
they cannot supply you with your choice you may order 
direct from us. 


sotete peteee 


Outfit No. 5—Contains 62 chemi- 
cals, pieces of apparatus and equip- 
ment with special alcohol lamp blow 
torch for glass blowing and heating. 
Manual explains over 450 fine experi- 
ments with additional manual on 
Glass Blowing and construction of 
Home Laboratory. Packed in stand-up 
laboratory-type cabinet with hinged 
doors, size open 37 x 13%4 inches. 
Price $5.00. 


MaIL COUPON ‘EXPERIMENTS 
FOR F R E E B IN CHEMISTRY” 

It’s a real treasure house of entertainment [) 
and information. Tells how to do more than | ] 
40 thrilling experiments in Chemistry, Mi- | - | 


Outfit No. 1—Just 
think—160 dandy ex- 
periments, 22 chem- 
icals and pieces of 
apparatus, including 
test tube rack and 
spring test tube 
holder The finest be- 
ginner's outfit. Price 


croscopy, Physics, Biology, Electricity, etc. | 

Also helps you to construct a laboratory | 

work shop in your own home and explains [y= 
how you may join the Chemcraft Sci- 
ence Club. Don't miss this fascinating | Ad» 
book. L 


‘The Porter Chemical Company 
| {4 Prospect Ave., Hagerstown, ma. 


Send me free book “Experiments in Chemistry.’ 


Name .... 


I Address.. 


State 


1 
| 
I 
I 
[oe | 
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If You Want to Be A 


BETTER eld Lal 


Get the 
Right Saw 
For the Job 


© Often the finished job that 
looks best comes from knowing 
which saw to use, rather than better 
handling of the tools. A single hand 
saw is not an all-purpose tool A 
rip saw does its particular job 
better than a cross cut would, and 
vice versa, while several others are 
each best for certain work. The 
right saw is an Atkins, and which 
type to use is explained in a help- 
ful booklet. Send 10c for the ¢ 
“How To Do It Book.” 4 


E. C. ATKINS AND COMPANY 
428 So. Illinois St.. Indianapolis, Ind. 
Dept. S12 


ATKINS 


Sibor Suh 
SAWS 


BOUCHER MODELS FOR XMAS 


The New Illustrated GIFT CIRCULAR 
of SHIP MODELS for Boys from 8 to 


80 is now ready. Send to America’s 
Oldest and Largest Ship Model House 
now—for your FREE COPY. 


BOUCHER 36 East 12th St, New York 


Millions of miles of 


TOUGH TEST 


driving in every type of car 
...under every type of con- 
dition...prove “Prestone” 
Brand anti-freeze the 
world’s most dependable 
winter protection. Itcontains 
NO alcohol. NO glycerine. 


One filling lasts all winter! 


(SEE PAGES 220 and 239) 
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AANDESS 


Tool of 100! Uses 


A GIFT HE’LL LIKE 


A whole tool shop in your hand. 
Smooth, steady power at your 
finger tips. Uses 300 accessories 
to grind, drill, polish, rout, cut, 
carve, sand, saw, sharpen, en- 
grave, etc. Plugs in any AC or 
DC socket, 18,000 r.p.m. 16 oz. 


Get A Demonstration _\¢ 
at Hardware, Tool or Dept. @ 
Stores, or order on 10-Days 
Money-Back Trial. $10.75 
postpaid with 3 Accessories 

. . De Luxe Model, 25,000 


r.p.m. 12 oz. $18.50’ with 6 Products and their wide applica 
Accessories. tion in crafts Work ‘and industry 


all over the world. 
Chicago Wheel & Mfg. Co., 115 S. Aberdeen St., Chicago, Ill. 


SOLVES THE Gift PROBLEM 


The Hull Streamline Auto Compass is gi 
an attractive, practical answer to the “gre 
Christmas gift’ problem .... and solves 
the problem of directions for motorists. 
Streamlined Bakelite case, super-visible 
dial, genuine sapphire bearing, built-in 
compensator. Available in black or mot- 
tled brown. Attractive gift package. 
Z3 Only. $2.95 at your dealer. 


FREE 64-PAGE CATALOG 


Complete information on Handee 


Write for Literature 
Pe ese Manufacturing Co., P.O. Box 246-E20, Warren, Ohio 


BIG NEW STREAMLINED LATHE 
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Gus Takes a Holiday 


(Continued from page 156) 


put bubbles into the lines. I'm going to get 
washed up. When Dr. Marvin comes in, you 
tell him about it.” 

Ten minutes later, Gus was cleaned up 
again and getting into his car, when an 
easy-to-look-at young woman drove a snap- 
py little roadster up to the shop door. 

“You're Mr. Wilson, aren’t you?” she said. 
“My name is Ruth Smith—I’m visiting Peg- 
gy Simpson. I’m having an awful time with 
my car, and I’ve just got to drive to Hart- 
ford this afternoon.” 

“Well, now, Miss Smith,” Gus said, “I’d 
certainly like to be able to help you—es- 
pecially as you’re a friend of Peggy’s. But, 
honestly, I can’t do anything with your car 
today. I’ve been trying to get away from 
here ever since eight o’clock this morning.” 

“Oh, that’s terrible!” Miss Smith said, in 
a tone which made Gus feel like a heartless 
brute. ‘I drove down to the city this morn- 
ing, and it has taken me over two hours to 
get back here. Every few miles my car 
just stops. I’ve had it in three garages.” 

“Well,” Gus weakened, “I'll take a quick 
look. But I’ve got to hurry. Let’s see. 
Suppose we take a little ride and test her 
out.” Miss Smith moved over so that he 
could drive. He drove up the road for a 
mile. The car was running perfectly. Then 
he turned back. They came to a place where 
the road had been torn up, and Gus slowed 
down going over the rough spot. When he 
stepped on the accelerator pedal the engine 
suddenly went dead. 

“There!” Miss Smith said triumphantly. 
“That's just what it did all morning.” 

Gus got out, raised the hood, and made 
an examination that disclosed nothing. 
Leaving the hood raised, he stretched his 
bulky length on the fender, grasping the 
nearest radiator brace rod to steady him- 
self. ‘Now you drive along slow,” he di- 
rected, “and I’ll see what I can see.” 

They came to another rough spot on the 
road. The driver slowed down to take the 
bumps, then stepped on the gas again. Once 
more the engine went dead. 

“Hold on, I’ve got it,” called out Gus. 
“Well I'll be... !” 

The car came to a halt at the side of the 
road. Gus climbed back to earth. “I’ve 
heard of fuses blowing out, and tires blowing 
out, but here’s a ‘blow-out’ that’s new to 
me. Know anything about cars, Miss 
Smith?” 

“A little.” 

“Well, look.” She got out and obeyed. 

(Continued on page 245) 


95 5 mail, 
$4 postage 
New gas model that flies swiftly to high 20c 
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PRIZES to be offered contest winners using Megow 
models, 3-unit construction ... quick-detachable wing 
and tail sections fly off undamaged in collision, and 
give easy access to ignition unit. Quickly built 
fuselage. 6 ft. wingspan. 8 oz. wing loading. Uses 
any 1/5 hp. motor. The best-performing, most 
beautiful model airplane you ever saw. 


KORDA’S WAKEFIELD 
INTERNATIONAL CHAMPION 


With a flight record of 43 minutes 
and 29 seconds, this supreme 
rubber-powered model won not 
only the fomous $500 Wakefield 
trophy but the all-time world’s 
record. Kit, manufactured ex- 
clusively by Megow’s, contains 
not only all necessary materials but Korda’s official plan. 
$1.00 at your dealer's or by mail, 10c extra for postage. 


SHIP MODELS 


Authentic, romantic, historical and 
modern types. MAYFLOWER, shown 
here, length 1712 in., printed deck- 
piece construction with carved hull. 
Complete plans and all materials, 
$3.00 plus 15¢ for postage. Many 
other famous models, all popular 
sizes and prices, shown in new 
catalog. Ready-made parts and 
supplies. 
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plete with trucks, brake cylinders and wheels. Wheels insu- 
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hopper, tank ond refrigerator cars 
and cabooses. 50c each. By mail, 10c 
postage. 
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with %” copper, yet 
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thumb button control. No 
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Gus Takes a Holiday 


(Continued from page 243) 


“See this wire? That’s the lead to the coil 
there that makes the spark in your spark 
plugs. That wire is an old one that the in- 
sulation has rotted on. It’s much too long, 
too. See where it’s cracked here, near the 
coil terminal? The wire’s broken under 
that crack. When you hit those bumps back 
there, they made the whole wire bend down- 
ward, and the wind from the fan held it 
down. That broke the connection, shutting 
off the motor. When the car stopped, the 
fan stopped blowing on the wire. It sprang 
back up like it is now restoring the con- 
nection. Let’s get going, and I'll be on my 
way to the Fair!” 

“Oh, that will be wonderful!” Miss Smith 
said. “Be sure to see—” 

She talked about the Fair until they got 
back to the garage. When they drove up, 
Gus was surprised to see that Joe Clark and 
a state trooper he didn’t know were stand- 
ing near his car, both looking serious. 
“Here he is now!” Joe said. 

“You’re wanted down at the substation, 
Mr. Wilson,” the trooper said. “Right away! 
Let's go!” He got on his motor cycle. ‘‘Fol- 
low me—and keep close!” 

“What the heck’s all this about?” Gus 
demanded. 

“Orders!” said the trooper. “Hurry up!” 

“Harry!” Gus called. Harry came out. 
“See this wire leading to the ignition coil. 
It’s broken. Fix it up for this young lady. 
Now, Joe...” 

The engine of the trooper’s motor cycle 
roared. 

“You'd better go, Gus,”’ Joe said. “I guess 
it’s something important.” 

Gus got into his car, and followed the 
trooper. As soon as they were on the road, 
his escort speeded up to forty-five and opened 
his siren all the way. They sped through the 
center of town, then down the road to the 
State Police substation. 

As they pulled up at the door, Gus saw 
Trooper Jerry Corcoran come out, a wide 
grin on his brown face. Gus’s escort was 
grinning, too. 

“We've had a serious complaint against 
you, Gus,” Jerry said. “From a fellow 
named Joe Clark. He called up and re- 
ported that you have been loitering around 
his garage all morning, and asked us to see 
that you left town. If you know what’s good 
for you, you'll keep right on going—all the 
way to the World’s Fair!” 

“Well,” Gus said, “if that’s the way the 
authorities feel about it, I guess maybe I 
will!” 


High Quality Driver 
Tilting Arbor Saw 


“Some day I’m going to own a fine Tilting 
Saw!” Your friends have said it . . . you’v 
it. For sheer all-around usefulness and conven- 
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you can... without fice of quality, Driver 
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within reach of every: pocketbook ! 
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then chi 
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for making articles to. Dept. B. 

meoeers Soe COMPANY, Gloucester, Mass. 
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A Chemical Catalog FREE 
i 


40 Big Bargain Pages 
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\dbook—F REE—listing thousands of chemicals, 
scopes, and laboratory supplies. Items as low as 5c. 

Dlete chemicals and supplies for chemistry article in this issue of 
Popular Science. Write for book and s1 offer. Send 3c for postage. 
KEMKIT SCIENTIFIC CORP. 
397F Bridge St. Brooklyn, N. Y. 


100X ASTRONOMICAL TELESCOPE 
COMPLETE LENS KIT only $1-95 


Make your own high powered telescope in one evening of easy 
work, All optical parts completely finished for 6 ft. long re- 
fracting telescope. Kit contains 3” diameter 75” F.L. ground and 
polished objective lens and 2 astronomical eyepieces 50X and 

Here is your chance to own a high powered telescope 
and study the mountains and craters on the moon, the ringed 
planet Saturn, the moons of Jupiter, double stars, and hundreds 
of other interesting sights. Complete kit with ‘full directions 
for mounting, only $1.95 postpaid. Send money order now for 
immediate delivery. 


BROWNSCOPE CO. Dept.612 5 W. 27th St., New York 


‘or craftsmen. 
rency or stamps) TO 


CRAFTSMAN WOOD SERVICE Co. 


2729 S. Mary St., Div. 3399 Chicago, Ilinois 


Chemical Analysis 
for Amateurs 


(Continued from page 205) 


be tempted to watch the play of color for 
minutes at a time. This should not be done 
unless the room is well ventilated. De- 
composition of the carbon tetrachloride is 
only partial, and poisonous phosgene gas is 
also produced. The experiment is perfectly 
safe when allowed to run for several sec- 
onds, however. 

By applying the Beilstein test “in re- 
verse,” you can detect copper in alloys. 
First, immerse some strips of sandpaper, 
half an inch wide, in a solution made by 
dissolving about half a teaspoonful of am- 
monium chloride (sal ammoniac) in 100 
cubic centimeters, or roughly three fluid 
ounces, of water. When the strips are 
thoroughly wet, remove them and dry 
them in a horizontal position. 

Rub the sample of alloy to be tested up- 
on one of the dried sandpaper strips, until 
a plainly visible streak of metallic particles 
has been left. Then hold the paper in a 
blue Bunsen flame, or in the flame of an 
alcohol lamp. If there is copper in the alloy, 
the yellow flame with which the paper 
starts to burn will quickly turn bluish- 
green. A nickel or a dime, both of which 
contain copper, will respond to this test. 
Steel and other metals unalloyed with cop- 
per do not produce the blue-green color 
effect. 

In the test just described, the flame de- 
composes the ammonium chloride into am- 
monia and hydrochloric acid gases. The 
copper is volatilized and combines with the 
chlorine of the hydrochloric acid, and it is 
at this instant that the bluish-green hue is 
imparted to the flame. 
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Question Bee 


TO FIND OUT how you fared in the Ques- 
tion Bee on page 150, compare your results 
with the list below, in which letters indicate 
the correct answers. Give yourself five 
points for each one you had right. A total 
score of 75 to 85 is good; if you made 90 or 
more, you have good reason to be proud. 


1. b 5. ¢ 9a 13. b 17. b 
2.¢ 6. ¢ 10. b 14. a 18. ¢ 
3.¢ 7b 1. bi 15. d 19. b 
4.b 8c 12. b 16. b 20. a 
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Do you know how to write messages in magic ink, make a 
chemical weather flag, change the color of flowers, make your 
own paints, sparklers, soda water? These are only a few of 
the hundreds of scientific secrets that a Gilbert Chemistry 
Set puts at your finger tips. Gilbert Chemistry Sets are the 
kind boys win fame with. Look for the words ‘‘Developed at 
the Gilbert Hall of Science.” Also, see the new Gilbert Mi- 
croscopes—the sets that reveal Nature’s innermost secrets 
and colors, 
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research in Chemistry, Microscopy or Electricity in 1940— 
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research. Mail coupon for full details. 
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@. What anti-freeze has 
proved itself in more auto- 
mobiles than any other 


brand ever made? 


A. 'Prestone” Brand anti- 
freeze—America’s most 
popular winter protection. 
Contains NO alcohol...NO 
glycerine. Lasts all winter! 
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: OWN THIS FOR 
CHRISTMAS! 


¢ Then all the marvelous thrills of 
viewing Nature’s wonders can be 
yours. A Ieome Christmas gift, 
this fine quality power Wollensak 
Microscope reveals thousands of Na- 
ture’s hidden life forms—some of 
rare, gorgeous beauty, others mon- 
strous and horrid. See them in sharp 
detail—clearly, impressively defined. 
Magnifies from 100 to diameters, 
A lifetime of use for 

150-power at $14.50. 
Atstore: or direct, postpaid (orC.0.D.). 


WRITE FOR FREE BOOK! 


Wollensak Optical Co., 764 Hudson Ave., Rochester, N. Y. 
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AS EASY TO USE 
AS A PENCIL! 


With this new low priced tool, you can now do 
professional striping—on furniture, autos, mod- 
1s, tiled walls, toys, boats 
—and all home workshop 
projects. Tool uses paint, enamel, lac- 
quer, etc. Thousands of satisfied users in home, 
workshops, garages, furniture stores, etc. (Larg- 
er commercial models described in literature.) 
Send only $1.00 for complete tool with gravity feed 
container,1/16//stripping wheel ,ndjustable guide, 
operating instructions, etc. Sold on Money Back 
Guarantee. Write today for free literature. 


} Dealers: Write for catalog, prices and discounts, 


WENDELL MFG. CO. 
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SCALE MODEL 


Water ballast chamber and air control 
valve for diving. Runs on surface or un- 
der water, 54 parts ready to assemble, 
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19 inch Model completely assembled 
13 inch Kit, 40 Parts ready to assem 
18 inch Model completely assembled... 
Send for free catalog of other models. 


WESTLAKE MODEL CO., DEPT. PS-129, ERIE, PA. 
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ings. Costs Less to Own—Less to Operate. 
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Money—Start a wood sawing 
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KANSAS CITY, MO. 


RKS Off 110-Volt Light 
Socket. This marvelous 195 

Dynamic Power Welder does the 
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easily portable. WELDS Cylinder Blocks, 
Bumpers, Fenders, Tanks, Farm Machinery, 
etc. Will also solder and braze on the lightes 
material. Works on iron, steel, tin, brass, cop- 
per and all other metals. Meas without previo 
experience can make as much as $5.00 ona 
hour repair job. Ina year’s timea DynamicWelder 
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Instructions Free—Open a welding shop now. AGENTS—Make big 
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rite today for our 10-DAY TRIAL OFFER. DYNAMIC WELDER 
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Microscope Questions 


... and Answers 
(Continued from page 209) 


used for specimens that contain water or 
would be damaged by preparing them for 
balsam. Liquid petrolatum is another me- 
dium, useful for insect parts and similar 
specimens. Special mounting preparations 
having high indices of refraction are used 
for diatoms and other objects which are so 
nearly like glass that they cannot be seen 
easily in balsam. Black, wax-like mounting 
preparations are used for alge and hairs, 
to make surface details easier to see. 


How can I measure bacteria 
with my microscope? 


RRANGE the instrument as described 
for measuring its power, except that 
you may have to use a ground-glass screen 
in order to see the image. Be sure to main- 
tain the 250-mm. screen-to-eyepoint dis- 
tance, as this is a standard value. Measure 
the projected image of a bacterium and di- 
vide by the magnification of your instru- 
ment to find the actual size. For example, 
if you have a 10X eyepiece and a 90X oil- 
immersion objective, your total magnifica- 
tion is 900 diameters, and you would divide 
the measured size of the image by 900. 


What is “diameter” with reference 
to magnifying power? 


AGNIFICATION in diameters is the 

linear magnification. That is, the ac- 
tual distance between two points on the 
object being observed is made apparently 
so many times (diameters) greater by the 
lenses. At 10 diameters, a plant seed 1 mm. 
long looks as if it were 10 mm. long. Some- 
times it is said that a microscope “has a 
magnification of 10,000.” What is really 
meant is ‘a magnification of 100 diameters.” 
The 10,000 is the magnification in area, and 
is obtained by squaring the linear magni- 
fication. When some one says that a micro- 
scope magnifies 500 times (500X), he 
means 500 diameters or 500 times linear. 


How can I get in touch with dealers 
in microscopes and supplies? 


O TO a telephone office and ask to see 
telephone directories of the cities 
where dealers are likely to be found. In the 
classified sections you will find several firms 
to which you can write, stating your needs. 
For New York dealers, ask for the Man- 
hattan classified directory. 
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BAUSCH & LOMB 
420-POWER 


MICROSCOPE 


The addition of two extra 
objective lenses tothe 
Bausch & Lomb New Gem 


a 
scope E 


Book II, 2. 50 


SEND FOR FREE FOLDER 


24-page booklet tells of the fascination of microscopy 
as a hobby, describes Bausch & Lomb microscope 
equipment for the amateur. 


BAUSCH & LOMB 


303 BAUSCH STREET ROCHESTER, N. Y. 


NEW Personal DE LUXE GIFT 
Drawing and Writing Board 
Now yon‘ can write or ae out of 

Se with naomatiena rare 


terials 
jecom- 


EY! On 
(plus few cents 


MANUFACTURING COMPANY 
403 Mercantile Trust Building, Baltimore, Maryland 


NYANDSS Webbicn 


Get more out of life. Make things with 
our easy working plans. 75 new, 
intriguing projects for the home, 
gifts or to sell—models of ships, 
planes, houses; engraved 
glassware, trays, mirrors; 
statuettes, book ends, 

etc. Portfolio of 12 
plans, 25c. 


\ A tool shop and power house 

in one. Plugs in any electric if 

socket. Grinds, drills, pol “ Lime 

ishes, cuts, carves, routs, saws, sands, 
sharpens, engraves, all materials. 
Write for FREE 64-page catalog. 
Shows Handees $10.75 up. 


CHICAGO WHEEL & MFG. CO. 
115 Aberdeen St. 
Chicago, Illinois 
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Don’t put anti-freeze in a radiator that 
will clog up and overheat. Flush out rust, 
sediment, scale and sludge with 10c worth 
of Sani-Flush (25c for the largest trucks 
and tractors). 


It’s easy to do yourself. Just pour in 
Sani-Flush. Run the engine, drain, flush 
and refill (directions on the can). Or, 
if you prefer, ask your garage or service 
station to do the job for you with Sani- 
Flush. Sani-Flush cannot injure motor or 
fittings. It keeps radiators clean and cool. 
Saves power and fuel. You'll find Sani- 
Flush in most bathrooms for cleaning 
toilets. Sold by grocery, drug, hardware, 
and five-and-ten-cent stores. 25c and 10c 
sizes. The Hygienic Products Company, 
Canton, Ohio. 


Sani-Flushg2 


KEEPS RADIATORS CLEAN 


CAUSTIC, 


Vacuum Cups Hold Bottom 
of Shower-Bath Curtain 


LIGHTWEIGHT shower- 
bath curtains have an an- 
noying tendency to blow 
in and even wrap them- 
selves around the body of 
the bather. This can be 
prevented by fastening 
the curtain with vacuum 
cups to the tub at at least 
three places along the bot- 
tom, as illustrated. The 
vacuum cups are obtain- 
able at any stationery 
counter. When 
fastening them to 
the curtain, it is 
advisable to reén- 
force the holes on 
both sides with 
small pieces of ad- 
hesive tape.—J. M. 


SHOWER 


Draftless Window Ventilator 
for Cold, Stormy Weather 


ONE of the simplest ways 
to provide ventilation in 
stormy weather is to make a 
hinged filler strip of wood 
about 4” wide to fit under 
the lower sash. If the win- 
dow is one which must be 
kept securely locked, a strip 
of wood may be placed ver- 
tically above the lower sash 
at either side, or a suitable 
bolt or catch can be installed. 
In that case use long screws 
in attaching the hinge to the 
filler strip and clinch them 
on the inside so they cannot 
be removed.—H. T. 


ie. We furnish mi 


We paid M.M. $1174 for exceptional “‘cellar crop” SNOW- 
KING mushrooms! Big free picture book tells if your cellar, 


BEVEL TO. 


Front View 


Y CHA 


incoln Av 
WHEN “OIL DOES NOT WEAR OUT” 
—_——, —— 


NGE OIL? 


Car, Truck, Tractor Owners — Stop wast- 
ing your money on needless oil changes! 
Keep oil clean and “oily” indefinitely. Our 
FREE booklet “Oil Facts” a revelation. 
Ask your dealer for a copy, or write to— 
RECLAIMO MFG. COMPANY 
2306 N. WESTERN AVE., DEPT. 6, CHICAGO, ILL. 
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FIT SILL 


HINGE ON 
OUTSIDE 


LENGTH OF SASH 


POPULAR SCIENCE 


when writing to advertisers. 


MECHANICALLY 
‘MINDED MEN:-— 


‘Your Atlas Dealer has ready for your 
inspection the finest metal-working 
shop equipment we have ever produced 
—all set up and waiting for you to put 
it through its paces, 

Make it a point to visit him soon. See 
for yourself—and operate—the new 
Atlas F-Series 10’ Lathes. Use the auto- 
matic power cross feed (standard equip- 
ment), and make all the power and 
precision tests you want to. Note the 
smooth performance of Atlas Drill 
Presses with their floating drive design. 
And be sure to get the facts about the 
economical Atlas 7” Bench Shaper. 

Whether you use machine tools in 
your business or home shop, you’ll find 
everything you want at sensible low 
prices in modern new 1940 Atlas Equip- 
ment... .See it at your dealers. .. . 
Send for complete catalog. 


te, 


Sop uP Mey, 


1255 N. Pitcher St., Kalamazoo, Mich. 
Please send 1940 Catalog on 1 10” Metal J 
Lathe 1 6” Metal Lathe [] 7” Metal Shaper 

C Drill Presses ( Arbor Presses and the ! 


ATLAS PRESS co. 


name of nearest Atlas Dealer. 
1255 N. Pitcher St. . Kalamazoo, Mich. a it cael ! 
FACTORY DISPLAYS AT Rania ! 
NEW YORK CHICAGO PHILADELPHIA Address. i 
130 W. 42nd St. 35 E. Wacker at Wabash 113 N. Third St. 
io and State. | 
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A CHRISTMAS GIFT 


‘, Camera Fans Will Enjoy! 


new argus 


THE EASY WAY ‘ : LY, 
TO MAKE UNUSUAL / "<= - 
PHOTOMONTAGES / - 
Fs 


rs 


Photo- 
montage made with 
New Argus Jig-A-Mat 


Over 4,000 Combina- 
tions Possible! Makes 
a Splendid Masking 
Easel. 


Treat yourself and your friends to an Argus 
Jig-A-Mat for Christmas. Have the fun of 
making photomontages . . . and none of the 
hard work! Just choose the pictures you want 
grouped together, decide on the composition 
and slip pictures in the Jig-A-Mat. It exposes 
one section at a time and keeps a record of 
each section exposed. Makes dramatic photo- 
montages easy for anyone to have. Only $6.75 
complete. 


THIS IS HOW IT WORKS 


Slip in the 
sensitized 
paper. 


Expose the 
section you 
want to print. record 
For Further Information See Your 
Local Argus Dealer or Mail Coupon 


I International Research Corp., 

| 340 Fourth St., Ann Arbor, Mich. 

| Please send me complete information on new 
I 


Argus Jig-A-Mat. 


Name 


Addres: 


lever. 


-argus-— 
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How to Develop Cut Film 
in a Roll-Film Tank 


Most users of adjustable spiral-groove 
roll-film developing reels are not aware of 
the fact that these reels can also be effec- 
tively used for the development of cut films. 

The only alteration required—and in some 
instances even this may not be necessary— 
is to provide a greater range of adjustment 
for the reel so that the reel ends can be 
spaced the right distance apart to accom- 
modate the cut film. That is done by drill- 
ing a hole in the hub of the adjustable end 
of the reel and tapping it to receive a short 
6-32 machine screw of brass or other non- 
corrosive metal. 

The cut films are slid one after another 
into the groove, care being taken not to 
overlap them. Let the end of one film remain 
about an inch away 
from the one that pre- 
ceded it in the groove. 
By this method the reel 
may also be adjusted 
for certain odd sizes of 
foreign roll films. 

To make certain that 
the films do not slip and overlap during ag- 
itation, small rubber plugs may be inserted 
in the grooves between the films.—H. R. 


Avoiding Shutter Vibration 
in Time Exposures 


WHEN a time exposure is made and the 
camera is not rigidly mounted, there is dan- 
ger that the picture will be slightly blurred 
because of the vibration of opening and 
closing the shutter. This can be avoided by 
holding a piece of dull black card over the 
lens, but not quite touching it. Then open 
the shutter, wait an instant until the cam- 
era is absolutely at rest, and remove the 
eard quickly from in front of the lens. At 
the end of the exposure replace the card and 
close the shutter immediately.—C. W. R. 


POPULAR SCIENCE 


Yotliige 


4 


THIS NEW 


NEW UNIVEX MOVIE CAMERA 
gives you simplicity of operation, 
dependable performance, thrilling 
life-like results. Uses economical 69¢ 
film! New faster /4.5 Lens! Only $15! 
NEW UNIVEX PROJECTOR—15 min- 
utes continuous projection! Easy to 
thread; easy to operate! Projects any 
8 mm, film, including color! 
Quiet, smooth operation and 


Z many other features! $14.95 
mm y e FREE BOOKLET! Dept. 60, 


Everything To 
Take And Show Movies 


Now you can be the proud owner of every- 
thing you need to take and show your own 
theatre-quality movies——indoors or out- 
doors! Of your loved ones... your pets... 
your vacations! Remember, only with UniveX 
can youtake movies at less cost than snapshots! 


Universal Camera Corp., 
New York City, N. Y. 


\ 
‘ a, 
4 vA (Prices subject to change) 


UniveX wove 
MOVIES 


TROUBLE 
IN 
DIM LIGHT? 
SEE the 
G-E Meter 


Now you can accurately measure exposure for un- 
usual pictures in poor light. And extra sensitivity is 
just one of the advantages you get in the G-E ex- 
posure meter; for sensitivity is combined with a wide 
working range so that you get correct exposure in 
bright sunlight or in dimly lighted interiors. There's 
the directional hood, too, that excludes stray light. 
The G-E meter has all the better picture features. 


Write for literature. General Electric Company, 
Schenectady, N. Y. 


GENERAL @ ELECTRIC 


VOIGTLANDER 


BRILLIANT 
V6 


Unique Mirror 
Camera with F4.5 
lens in Prontor 
Shutter 


$2500 


The Brilliant V6 is unique because no 
other camera has such a large bright and 
clear view in the finder. A glimpse at the 
finder and you know whether your subject 
yields the desired picture effect. 

Sport scenes requiring especially fast 
“follow up” with the camera are greatly 
facilitated by the frame sport finder. 

The Brilliant takes 12 pictures 244 x 244 
on standard 120 film, has an automatic stop 
to prevent over-winding and a_ built-in 
“hold-all” compartment to carry filters, ete. 


General Electric Co. 
Dept. 62, Schenectady, N. Y. 


Send me GED-678A, “How to Use the G-E Exposure Meter.” 


Trade in Your Old Camera @ Mail Orders Filled @ Write Dept. P.B. R. 


WILLOUGHBYS 


aaah ip tee cect aaaaia ose 
World's Largest Exclusive Camera Supply House ‘ 
110 West 32d Street New York lies 
City : State 2 


430-121 
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“The new MASTER gives the amateur and pro- 
fessional a new and far more useful tool for 
correct photographic exposures,” says Mr. 
Kessel. “It has WESTON accuracy, plus ex- 
tremely high and low ranges, so that accurate 
settings can be obtained under. very faint light 
as well as in the brightest light outdoors. The 
limited viewing angle, too, is highly desirable, 
for it keeps out all side lights when making 
critical shots.” » » » Amateur or professional... 
if you want perfect exposures every time you 
use your still or movie camera... be sure to 
see the MASTER at your dealer’s; or, return 
coupon for literature, 


WESTON 


THE ULTIMATE IN EXPOSURE METERS! 


Weston Electrical Instrument Corporation 
622 Frelinghuysen Ave., Newark, N. J. 


Send literature on the new MASTER. 


Name... 


Address... 


accurate from 3 feet to infinity. 
Sth to 1/300 sec. speeds. Uses 
lodel C3, complete - - $30% 
Send for Bass Bargaingram— mention still or cine 


argus C-3 
CAMERA 
complete with 
PHOTOFLASH 
asus $30 
Think what you get— 
£.3.5 lens; coupled range 
inder; 1/5 to 1/300th 
second shutter; built-in 


unit to synchronize flash 
and shutter speeds. 


Takes action, color, day 
or night, on 35 mm. movie film. ONE YEAR to pay; 
no interest; no carrying charges! $1 deposit buys it— 
money back in 10 days if not delighted! .. . When 
shipping camera we send also FREE catalog of na- 
tionally-advertised cameras and equipment (Argus 
carrying case, filter kit, many other items) that you 
can get on easy terms! Just mail your name and ad- 
dress—pay the $1 deposit on delivery of your $30 
Argus C-3 with photofiash. Act NOW—write us today! 
Dept. P-12, UNEEDA, 275 Livingston St., Brooklyn, N. ¥. 


CAMERA BOOK 


methods in 
¢ Makin an 


CENTR, 


WRITE FOR FREE BARGAIN BOOK! 
2AL CAMERA 
_ Dept. cl 


| Send Today for this NEW GIANT catalog 

) and SAVE TO 35% on nationally adver- 
tised, standard-priced cameras and supplies 
with’ the NORWIL PYRAMID SAVINGS 
PLAN. Get BOTH GIANT CATALOG NO. 
60 and SAVINGS PLAN for 10c—refunded 
on first order. Norman-Willets, Dept. FF, 
316 Washington, Chicago. 


NORMAN-WILLETS 


5 PHOTO $ret 94 
ENL ARGER 5 


Money back guarantee, 
A REAL Photo Enlarger that. does fine work, 
Focuses automatically, Also COPIES and has 
a Contact Printer and Retouching Table. In- 
teresting circular free. Only $5.94 complete. 


Lens included. 
IDEAL-x, 148 West 23 St., New York 


YOUR OWN MOVIES! ONLY 10c A DAY! 
NATIONALLY ADVERTISED 8MM and 16MM Movie ‘ONEY 
Fo ject For home, business, churel 
ACK 10 DAY TRIAL. 
‘customers through iin” WRITE TODAY: 
Don Elder’s Home Movies, Dept. K-12, 739 Boylston St., Boston, Mas 


WITH DAYL 
SAVE alk ON BULK MOVIE FILM LEADERS! 
earimiretta, aieludins: DA DAYLIGHT LEADERS ayeh 95 
(Without dayiisht leaders™$1°50) 400 ft. 16 mm, measured and notched 
in 160 ft. lengths 34.00 (100 tt.$1.45) All Fimmsee 
FOSTPAL 

=12 hour 

erature. SUPE 


For amateur and professional use. Its 
wonderful flexibility and accuracy will 
delight you, mproved light and 
optical system siapres perfect pro- 
ection prints. Covers negative sizes 
_ from 35mm. to 5x7 inches. _Made in 
U.S.A. Literature free, write today. 
BuRKE & JAMES, INC. 
223 W. MADISON ST., CHICAGO, ILL. 


The MAXIM ENLARGING METER 
gives proper exposure for enlargements to bring out full tonal 
value of negatives. A precision instrument with Bausch & Lomb 
lens, Easy to use...no moving parts...nothing io get out of 
order. Works equally well with all enlargers. Over 10,000 in use. 


MAXIM INSTRUMENT C 


Ai ° 2°° 


or Write Direct 
TRE 


221 E. State St., 


Fan Hastens the Drying © 
of Rubber Cement 


RUBBER cement is much favored for pa- 
per or photographs because it does not 
cause wrinkles and the excess can easily be 
rubbed off. For best results, it must be ap- 
plied to both surfaces and allowed to dry 
before the parts are pressed together. No 
time will be lost, however, if the work is 
done in the direct breeze of an electric fan. 
The cement then dries as it is applied.—C. L. 


Using the breeze of a fan to speed up the drying 
of rubber cement on the mount for a photo print 


Monohydrated Chemicals 
for Photographic Use 


WHEN perfectly dry or in the so-called 
anhydrous or desiccated form, some photo 
chemicals, such as sodium carbonate, ab- 
sorb moisture from the air and change in 
strength. They are therefore also sold in a 
form known as “monohydrated”—that is, 
with sufficient moisture added to make 
them stable. 


. 


Photos Used to Decorate 
Glass Switch Plates 


A NOVEL way to ornament glass switch 
plates on the wall is to back them up with 
photographs. Glass switch plates ordinarily 
come with a mirror backing, but the silver 
can be removed 
with a razor blade 
without scratching 
the glass if a little 
care is taken. Al- 
most any type of 
photo can be used, 
although prints 
that give a silhou- 
ette effect are usu- 
ally more decora- 
tive than others.— 
GEORGE H. Horst. 
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fe 
Caught with a Speed Graphic by Robert C. Chick 


GRAFLEX and SPEED GRAPHIG 


Prize-Winning Cameras 
* Praise-Winning Gifts * 


You can make no finer gift choice—for yourself or 
any other picture-taker—than a Graflex or Speed 
Graphic Prize-Winning camera, American-made by 
master craftsmen they are the first choice of those 
who strive for better pictures. 

The great versatility of these cameras is winning 
prizes and recognition for owners everywhere. Choose 
from your Dealer's selection of Graflex and Speed 
Graphic cameras and accessories. 


Now Availableon Easy Payments at Graflex DealersEverywhere 


National GRAFLEX 


Because it features full vision focusing, fo- 
cal plane shutter speeds to 1/500 and an 
f.3.5 Bausch & Lomb Tessar lens, this cam- 
era has been called the finest of’ American- 


4 nace nee reflexes. BENS 50 
he ten a Siz tures on eac! ‘ 
Srexporure Hit Priceoss.s- 9 OD 

24 x 34 Miniature SPEED GRAPHIC 


One of the most popular of all cameras! 
Small, compact, it has all recognized Speed 
Graphic features plus new and advanced 
ones including built-in focal plane shutter 
flash synchronization and parallax correcting 
tubular view ness Price (de- 

t 


lected) $111-0° 
, , 


2 SPLENDID PHOTOGRAPHY BOOKS 
“GraphicGraflexPhotography"’by ‘Photographie _ Enlarging’? 
Morgan and Lester. Out in Janu- Franklin I, Jordan, F.R.P.S. 


ary! Buy gift certifi- gift any hobbyist will 

cates now. Exchange $4.00 appreciate, In attrac~ $9-50 
tive gift box. Only 

New York City Display Rooms: 50 Rockefeller Plaza 


them later. Only, 
FREE CATALOG and GIFT GUIDE 


Send for free catalog of Graflex and Speed Graphic Amer- Pa 
ican-made, Prize-Winning Cameras and Accessories and 

free Graflex Annual Gift Guid Paste coupon—or write 

your request—on penny post card, if you Folmer 

Graflex Corporation, hi A 

DEPT. PS-23, ROCHESTER, N. 


Ye 
Please send me your free Graflex catalog and free Graflex 
Annual Gift Guide. 


NAME. 
ADDRESS. 
City. 


STATE, 
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Heres everything you need in photography. All the nation- 
ally advertised candid, still and home-movie cameras. Com- 
plete line of up-to-date accessories and supplies, including 
tripods, exposure meters, enlargers, easels, lighting equip- 
ment, hundreds of dark room aids. Prices bed-rock low. Buy 
by mail—save time and money. Get your copy of the Guide 
to the “Buys” in photography. It’s FREE — a whole bookful 
of smashing values! Mail coupon at once. 


NEW YORK 
100 SIXTH AVENUE 


CHICAGO 
1901 W. JACKSON BLYD. 


ATanTA 
CAMERA eis 


LAFAYETTE CAMERA DIV. Hadio Wire Television Inc. 
Dept. 9MC9-100 Sixth Av 


BOSTON + BRONX 
NEWARK = JAMAICA 


HANDIEST AID 
FOR BUSY, THRIFTY 
WELL GROOMED MEN 


Do your own Pressing this 
modern way, home, in of- 
fice or when traveling. Easy 
to use. No wet cloth, board 
or bother. Plug in any sock 
and it's ready to fs 
sleeves, lapel. 
And man, 
it does to 
crumpled ties! It 
presses them into 
crisp newness 
before you 
can say Jack 
Robinson, 


‘l 


Material slides _be- 
tween two electrically 
heated pressing blades. 
Saves as money, 
wear on clothes. Don’t 
XMAS GIFT ict another day go by 
without an Empire. And, remember it’s 
a gift any man or boy will appreciate. 
Each Empire presser is fully guar- 
anteed. Comes complete with cord, 
plug, and simple directions. 
DEALERS—Over 750,000 sold to date. Order now to take 
care of growing demand everywhere. 


EMPIRE ELECTRIC CO., Dept. PC 817 Main Street, Cincinnati, Ohio 
—-<--- Soa Sees se ae 
Enclosed is $1.00 
for an Empire. lf 
not satisfied, I will 
return it and my 
money will be re- 
funded. 


Name.... 


Address 
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or shop... 
on pr m jobs in fac- 
essary to con- 


MASTER 
MODEL 


516° 


has built-in cooling fan: 
6 oz. Model 1 Moto-Tool 


let 
10-DAY "tex" TRIAL 
Dremel Moto- 


above evi, “Macter 


Son 528. 30 


ve Mone: 
Contains ec 
store bole 
Instantly nteed. Agents—Rush your 
name for and money-making details. 


J GRAFIZE | a . 605-G Fourth St., Peoria, Ill. 


our friends and 
all-purpose woody 
Forstner Auge 
patterns, veneers, 
mortising and do: 


r delicate 
alloping, 

ssy jobs. 

es in any di- 

n or knots. Leaves 
Styles for machine and hand 

boring in all'standard sizes, Catalog FREE. 


WITH GLU 


Send post card for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 


at hardware, drug and 10c stores; 
also in cans from 14-pint to1 gallon 


Chi JET? winnttiyh) SPOTLIGHT! 


NEW « MODERN « STREAMLINED 


Operated through the windshield from inside 
the car—no cogs, gears, outside mountings— 
direct, quick action focusing easily locates 
house’ numbers, street sigas, detours. Unusu- 
ally effective in fog, rain, sn 
Easily installed, one model fits all cars! Quick- 
ly removed for use as trouble or camp light. 
Ne he has the beauty, conven: 
ience of the new Clymer. Endorsed by traffic 
bureaus, safety councils, state officials. 
Be safe—put a Clymer Windshield Spotlight 
on your car NOW... new low price. See your 
dealer or order direct. FREE folder. 
Jobbers, dealers, write for full information 
Depe. C3. 


Clymer 


SPOTLIGHT COMPANY 


222 West Pico Blvd. « Los Angeles, California 


The holder is easily taken 
off when the maximum ca- 
pacity of the table is needed 


A Removable Bit Holder 
for the Drill Press 


ALTHOUGH this bit-holding ring resembles 
the ordinary one found on many drill 
presses, it has the advantage of being easily 
removed when it is necessary to utilize the 
maximum capacity of the table or to adjust 
the table close to the chuck. The holder is 
cut from a glued-up block consisting of two 
pieces of five-ply wood. Before jig-sawing 
it to shape, drill the holes for the bits, in 
each case using a size larger drill than the 
one for which the hole is intended. Do not, 
of course, drill all the way through. Then 
saw out the “doughnut” and divide it into 
two halves. Screw a spring hinge on to face 
the back of the drill press and apply a coat 
or two of varnish or shellac.—L. J. S. 


Repairing Furniture Leg 
Split at the Caster 


FREQUENTLY a piece is split 
off a chair or table leg by the 
caster shank. When this oc- 
curs, a permanent repair may 
be made as follows: First, glue 
and brad the piece back into 
place and allow time for the 
P0- glue to set firmly. Scrape off 
any excess glue which may ooze 
out. Next, form a groove around 
the leg near the bottom with a 
rat-tail file. Wind fine iron or 
copper wire tightly around the 
leg in the groove, keeping the wire below 
the surface of the leg. Fill the remainder 
of the groove with composition wood as 
shown in the illustration, smooth it with 
sandpaper, and color and finish to match. I 
have made this repair many times in my 
workshop and it proved permanent in every 
case.—C, F. BLAKE. 
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HERE'S big news for home craftsmen! All the fun of 
owning a heavy duty lathe plus the fascination of 
building it yourself—and you'll marvel at the amazing 
saving. If you've denied yourself the pleasure of owning 
a lathe because you felt you couldn’t afford one there’s 
no reason to wait any longer. 


We Supply The Parts 
You Build It At Home 


There’s a world of satisfaction and a definite thrill in 
building your own equipment and many of those tools 
you’ve always wanted can be purchased with the money 
you save. 

All the parts required for a smooth-running 12” wood 
lathe furnished with complete instructions for assembling. 
Can be furnished in the rough, semi-finished or complete- 
ly machined ready for assembly. Parts are accurately 
and carefully made—headstock and tailstock of rugged 
aluminum castings. Will perform ousty: regular lathe 
operation efficiently year after year. Small electric motor 
will furnish sufficient power to operate. Ideal for the 
home workshop, general woodworking shop or school shop. 


Write today for complete details, prices and terms. 


GILBERT BRASS FOUNDRY Co. 
5032 Farlin Ave., St. Louis, Mo. 


Mfrs. of Brass, Bronze and Aluminum Castings Since 1900 


Black-on-white markings! In a flash, you read 
them—in poor light or good light—with minimum 


| chance of error! This improved steel tape has a 
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smooth, crack-proof, white surface—bonded to the 
steel—protecting it from rust. It’s hard to kink, hard 
to curl. It’s easy to clean—and good fora long life. 
25,50, 75, 100 ft. lengths. Get a free sample of this 
tape and illustrated folder. Mail the coupon today! 


ravorite WY TEFACE 


STEEL MEASURING TAPES 


KEUFFEL & ESSER CO..,. Est. 1867 
Dept. %, Hoboken, N. J. 


LOOK 
FOR 
THIS 

DISPLAY 
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Think of it—only $1.00 
each for these NEW cloth- 
bound Manuals. This low price 

is temporary; we may have to raise 

it later, Not just books of WORDS, 
diagrams, drawings, directions, 
stage of the job, F 
each. Sold separately—take your choice. 


ut 


WONDERS THROUGH THE MICRO- 
SCOPE Turn an inexpensive micro- 
scope on hundreds of specimens with- 
in a stone’s throw of your front door 
and you step off into a new world of 
wonders. Complete Manual for ama- 
teurs. How to use equipment, secure 
and preserve specimens, take photo- 
micrographs, etc. Numerous illustra- 
tions. Full cloth bound $1.00. 


AUTO KINKS Car owners and service 
man’s handbook of working diagrams, 
pictures, instructions, now reprinted 
in book form from Popular Science. 
The best ideas from among thou- 
sands. Will save many dollars and 
keep your car in tip top shape through 
many jobs you can now do easily. 
Cloth bound $1.00. 


THE HOME CHEMIST How to set’ up 
and operate an inexpensive home lab- 
oratory with odds and ends of mate- 
rial available in every home. Many 
thrilling, practical, useful experi- 
ments and tests, entertaining, instruc- 
tive, valuable, pointing the way to re- 
search and new discoveries. Many 
diagrams and illustrations. Full cloth 


showing each 
sized books, about 200 pages 


WOODWORKER'S TURNING 
AND JOINING MANUAL The 
simplest, most practical ways 
to make end tables, chairs, benches, 
highboys, book-racks, cabinets, all 
kinds of furniture, in your spare time. 
A revelation of simplicity and help- 
fulness. Many illustrations. Full 
cloth bound $1.00. 


FIX IT YOURSELF A new edition of a 
famous book, showing with diagrams 
and directions, how to fix and repair 
furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chim- 
neys, boilers, weather proofing, paint- 
ing and hundreds of other construc- 
tion and repair jobs. Full cloth bound 
$1.00. 


ASTRONOMY FOR AMATEURS Easy 
ways to know the heavens with sim- 
ple, home-made equipment, charts 
and guides. Opens up new worlds of 
wonderment—a gloriously fascinat- 
ing and instructive hobby for the 
whole family. Many illustrations. Full 
cloth bound $1.00. 


MODERN 


HANDBOOKS 
AT BARGAIN PRICE 


bound $1.00. 


> \ MANUAL OF SHIP MODEL MAKING 
How to make any model. Here are 
clearly diagramed the many short 
cuts, kinks, and time-saving methods 
of experts. Complete plans and speci- 


POPULAR SCIENCE MONTHLY, Dept. 129 
353 Fourth Ave., New York, N. Y. 


send me the Manuals checked below. 

Woodworkers $1.00 
Fix It $1.00 
Astronomy $1.00 


Microscope $1.00 
Auto Kinks $1.00 
Home Chemist $1.00 
Ship Model $1.00 
When the books arrive I will pay the postman price shown beside 


each book ordered plus a few cents postage. You are to refund what 
I have paid if I return the books within five days of their receipt. 


SEND NO MONEY / 


fications for a gorgeous galleon, clip- 
per ship, etc. Almost 100 illustrations. 
Full cloth bound $1.00. 


NAME ..... 


ADDRESS 


CME ix 
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GILBERT “SLUSH-MOLD” ELECTRIC KASTER KIT 


First and only casting outfit that makes hollow, life-like soldiers 


you many more castings from same amount of metal. 


Heats electrical- 


ie 20 page book showing all Kaster 
ly. Safest, easiest, | FE Kit sets and molds. Mail coupon 


fastest casting or post card. 
~ A. C. GILBERT CO. 
OUlLe VOU en 100 Erector Square, New Haven, Conn. 


own. See it at I Name 


your nearest toy 
$5.95. 


Street 


store 


REPEATING 
500 
SHOT 


Write for FREE : 2 rOUR DEALE tell Dad to get 
CATALOGUE g 4 oN $ CARB ell him which 


end $2.50 to us, 


| When Writing Advertisers 
Please Mention POPULAR SCIENC 


| CRAFTMANSHIP IMPROVES WITH 


ON EVERY XACTO KNIVES 


! 
NEED! Have you good tools? Try precision-bullt Xacto! 
Keen as a surgeon's scalpel, with 12 useful types 
alsted, Chicago, Ill to choose from. Bull-dog locked in new balanced 
S aluminum handies. SPECIAL OFFER: Handle and 
blade only 50c. Extra blades 10c each. Handle and 


6 blades $1.00. Order by number. 
guaranteed. 

I PI nted 
Visit the most complete house in the East. 


POLK’S HOBBIES 
2 Ni ¥.iC. 


catalogue 6c 


‘Satisfaction 


new 40 Volt 
tol-profit "el 


oo DAYS TRIAL TO PROVE Iv PAYS \ 
t our risk 
et your s n do 


FREE Book 
on New Profits 
for Welding Shops 


DECEMBER, 1939 mention PopULAR ScIENCE MONTHLY 


when writing to advertisers. 


, Hannes Schneider Uses Rerthanals ITA NEW Sewsalional 


Hannes eguaeides, 
world’s No. 1 skier, 
helped design North- 
land’s spectacular 
FIS model skis. Com- 
bining the most mod- 
ern design, beautiful 
workmansbip and 
super-hick on wood, 
Northland’s FIS skis 
are the finest you can 
buy. Northland skis 
are available in other 


models all peices FREE? Illustrated 


inSkiswhen "How to Ski” folder. 
yoabey; a brosk and ean 


paper. $2. 

NORTHLAND SKI MFG. COMPANY 
World’s Largest Ski Manufacturers 
94 Merriam Park St. Paul, Minnesota a Electric Wood-Burning 


NEW STREAMLINE BENJAMIN AIR RIFLES Rew inpncres 
WITH LEVER 22 
HAND PUMP 


uid, 
water “colors, brushes, ate. 
Complete set No. B-102.” $2: 


SEND FOR BIG FREE CATALOG 
32 pages of new homecraft sets and supplies! 
mas giftideas! 


Home Foundry Mfg. Co. 
- 3124 W. Fifth Avenue 


igri . WniTe TODAY. 
Dept, s-12 


VIS, MO., U.S. AL 


SHIP MODELS OF 
THE FINER TYPE 
Send 15 cts. in coins for larze 


64 page photographically il 
BY trated. catalo, owing cor 


<= 
ONE SEAL- ONE STEP 
U 


GENERATES OWN “JUICE” 
NO MORE BATTERIES TO, BUY—A never-failing, Eternal 
witl t, con 


now banished forey er. ‘As gentle pres gives a 

continuous light of brilliant duration—Plenty - —— iS 

of power—plenty of reserve. M k M ° S Ti 
SEMAN Tes, le ake Money in Spare Time 


A quality product made 


eautifully designed. 
immed, 


Be a representative of Popular Science Monthly. Taking 
_ ‘Makes Ideal Christmas Gife” subscriptions at the new low price is easy. And you can 
ames Electric postpaid anywhere—$2.25 each ‘ make good money at it. Write for particulars to Popular 
se = Seleiiee Monthly, Circulation Manager, 353 Fourth Avenue, 

ew Yor 


PARKER MFG. CO., 2026 N. Clark St., Chicago, III. 


1 Tenclose $2 25 send Parker Lite postage prepaid. 


IMPLE BLUEPRINT SYSTEM 25 CENTS. 

The Simple Ssuitie Ret-LRut way ss, thousands have~SAVE HALF. 
DIME brings PLANS and sixty picture *" HOW "" Book written by our en- 
gineer pricing many fine brass weight Westminster, tube chi 
tric movements showing nine beautiful colonial grandfath« 
KUEMPEL CHIME CLOCK CO., Bidg. A-\5, Guttenberg, lowa- 


1 

Gam CODivileyFximnseaisieiercneomcee, | | SBE GRANDFATHER CLOCK , 
I 
* : 7 


elec 


This One 


LAMA ALO 


5YFQ-E14-W7WR 


AT LAST! 


A COMBINATION HI-SPEED 
WOOD PLANER and FINISHER 


FITS ANY 
DRILL PRESS 


BAY hse : 


COMPLETE 


COMPLETELY PLANES AND FINISHES IN 30 SECONDS 

WITH ABSOLUTE ACCURACY—ELIMINATES SANDING 
A sensational, time saving tool, absolutely safe to 
use, accurate to within .001 inch. Requires no 
sanding for added smoothness. Planes every type 
of wood without scratching, marking, gouging or 
roughing. Parallels and surfaces with amazing 
speed—. seconds for planing an 8" x 2’ board 
with 1/32” cut. Knots, hard grains and surround- 
ing surfaces planed to an agate smoothness. No 
experience or skill required. A lifetime tool. In- 
dispensable for pattern and cabinet makers, car- 
penters, millwrights and home work sheps. 


OUR MONEY BACK FREE TRIAL OFFER 

We will send to any place in the U.S.A. our new 
Hi-Speed Planer for a five day free trial, If you 
are not 100% sold on its efficiency, ease of oper- 
ation and all around usefulness, just return it with- 
in five days parcel post C.O.D. to us and get your 
full refund from Uncle Sam. Send check or money 
order for $7.50 introductory offer. We prepay ship- 
ping. Or mail your order and we will ship parcel 
post C.0.D. You risk nothing! Free descriptive 
literature. Dealer openings. 


Berry Tool Company 300 Architects Bldg., Detroit, Mich. 


BERRYw2 ROTARY 
WOOD PLANER 


When Writing Advertisers 
Please Mention POPULAR SCIENCE 


T 
yst NO 
We RAIL 


“Prestone” brand anti-freeze gets 
the job! It’s used on airplane car- 
riers ...in anti-aircraft guns.. 

railroad signals, and in more cars 
than any other brand of anti- 


freeze. One filling lasts all winter! 


(SEE PAGES 220 AND 239) 


DECEMBER, 1939 


Please mention Poputar ScieNcE MontHLY when writing to « 


MAKE BIG MONEY 
(lato At Home! 


Ste New Invention 


by Brush 


No Tanks, Liquids, Generators 


DOES SAME WORK AS BIG OUTFITS 


Millions of old auto-parts, and all 
kinds of old, worn articles in homes, 
stores, offices, factories everywhere 
can now be electroplated with a perma- 
nent brand-new sparkling coat of metal 
Pais electrolysis—with the stroke of a 
. Easy as painting—nodismantling 
=plates right on the spot. Any electric 
light socket or car battery. Weighs only 
a few pounds. Take it anywhere—ready 
for instant use. 


Quick, Easy Way to Start Your Own 
Business 


MAKE BIG PROFITS AT ONCE 
Amazing low price and magic-like dem- 
onstration brings you thousandsoforders 
for plating from garages, radio shops, 
bicycle shops, machine shops, home work 
shops, factories, offices, janitors, doctors, 
dentists, jewelers and farmers, homes, 


ating charges furnished; also reports 
of remarkable daily earnings. 


2-MINUTE DEMONSTRATION 


WITH SAMPLE AMAZES EVERYBODY 
Send today for FREE Sample and amaz- 
ing profit details and bona fide reports of 
big steady earnings! Also, 
3-way proven sure money= 
making plan. Get started 
at once on this perma- 
nent, profitable business. 
No. PER EOR Simply 
mail name on penny post 
card—NOW! Be the ex- 
clusive Warner Nu-Way 


PROVES 
Electroplater in your CLAIMS 
community. 


WARNER Nu- WAY ELECTROPLATER CO. 
360 N, Michigan Ave., Chicago, Ill, Dept.2R 


UNHEARD OF $ 4195 
VALUE at 


Complete with 30 piece Arbor Tool 
Set and Heavy Bench Stand 

The double duty electric power 
tool that combines the conven- 
ence of a bench xrinder with the pre 
of a hand grinder, 
Sturdy be 
east iron 

sh a 30 Arbe ky 

5 s lector J Bo Cu ers 


you to grind, 
Janteerind: 
wits grest sxving lo time ana 
thi order your grinder NOW. Rush $1.00— 
fiianceG, O° D. “Fully Guaranteed. 


Philadelphia Machine Co., Dept. DU, 118 N. 6th Phila., Pa. 


50 PIECE UNIVERSAL 
ARBOR TOOL SET DOC 


ie to Jeweler, Laboratory, Model Maker 
‘The ideal outfit for fine ac- 


te cut-off wheels,,5 assorted engrav, 
ing, routing or carving burrs,'2 polishing batts, 2 
bristle polishing brushes, circilarand cup shape 
mandrel arbors, 20 assorted sanding discs of emery, 
garnet, sand, fine, medium and coarse. 
Send Coin or Money Order 
‘Shipment Prepaid 


Phila. Mach. Co., (Dept. D. U.), 118 N. Sixth St., Phila., Pa. 
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NLY good shop equipment has the precision ac- 

curacy demanded in modern manufacturing plants, 
tool rooms, laboratories, machine shops and repair 
shops. South Bend Lathes are designed and built to 
assure this precision and to simplify the most difficult 
metal working jobs. 

Features include: heavy semi-steel lathe bed with 
hand-scraped V-ways, heat treated alloy steel head- 
stock spindle, precision machine-cut gears, ball thrust 
bearing on spindle, all steel and iron construction. 


A CHRISTMAS SUGGESTION 


The 9’’South Bend Workshop Lathe is a superb gift for 
any man or boy mechanically inclined. It isa tool which 
any shop owner will proudly exhibit to his friends. 


SOUTH BEND LATHE WORKS 


841 East Madison Street 
South Bend, Indiana, U.S.A. 


FOR ACCURATE WORK... . 
YOU NEED A PRECISION LATHE 


No, 415- xo, 9%" Swing by 3’ bed Workshop Model C Bench Lathe with $ 12 
Motor Drive as shown. Shipping Wt. 320 lbs. (Easy Payments If Desired) 


PRICES OF 
POPULAR SIZES 


Price | Price* | Price™ 


Counter-| Pedestal Underneath} 
Size and Type of Lathe shaft | Motor Motor 


Drive | Drive | Drive 


9” x 3’ Quick Chg. Gear | $358 | $431 | $486 
9" x3'O.C.G.1" Collet | 458 | 543 | 598 
11 x 4 Quick Chg. Gear | 466 549 625 
13” x 5’ Quick Chg. Gear | 571 685 | 781 
1442" 6’ Qk. Chg.Gear| 714 | 844 | 964 
16” x 8’ Quick Chg. Gear | 868 | 998 | 1129 


neludes 3 phase, 60 cycle, 220 volt, A.C. 
Instant Reversing Motor and Switch. 


SHOP REFERENCE BOOKS 
Catalog No. 46- B= Dascrlbey and prices 9” 


Workshop Lathe in 3’, 314’, 4’, and 414’ bed 

lengths. Features and Gonstienoe illustrated in 

Complete reference book on 

lathe practice and shop work 

illustrations. 25c postpaid. BEND 
[sonia 


PS ee 


SOUTH BEND LATHE WORKS tarae 
841 E. Madison St., South Bend, Ind., U.S.A. 1 


[ts 


detail show why this lathe gives satisfactory service. 
shows how easy it is to oper- 


How to Run a Lathe— 

——— 
ewer 
| OUTH 

ate a lathe. 128 pages, 350 Twins 
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FREE! WHOLESALE CATALOG OF 
-4000 MONEY MAKERS 
Here is The Latest Craze Fad Wrist Watch Coin Purse Dispenser 


No. J680—The magnetic toy that 1, 
keeps old and young spellbound. ERE E ermag peared 
Their magnetic quality makes Change kept in separate 
Possible endless pranks. Genuine CONT oR TeadeTaroossibtlit 
Magnets, Packed one black and Oatecityene anomteranas 
one white magnetic pup in a box. | No. V301!—Fine qual- | §ithes. 12 pennies. 8 nickels, 
Sample Set 13¢ Dozen $1.35 | ity. Tonneau shaped, | also compartment for bills, 
chromium finished case. | Gan be carried in pocket 


iy Unbreakable crystal. 
25 Guv’nor Double Edge Blades In | Tiree Gear service guar: | PURE oF ror, on, Belt. 


Safety Pack antee with each watch. 
No. HlolsFixe quality blue | AMY Quantity $143 Each | Sample 19¢ Dozen $1.98 
| Steel double edge blades. 
claim compares wil 
est. Satisfaction guaran- Water Heater El 4 Te = 
tee with each package. Packed skevec’ gr. lots 


5 $ Z 
Rovaniemi Ger pune Gigs No, 2H8';—Has self-sharpening cut- 


. ter, precision head, vibrator-type mo- 

Sample Pk: Carton of 300 $1.35 psc tor: Lane ae pe ‘fo_give long service, 
rates on 110 . (Not connecter 
Men’s Blue Ribbon Shaving De with Elgin’ Watch Go.) 
No. D180—An yee shaving No. E541!2—Heats wa- | Sample 55¢ Dozen 50¢ each 
sede pesned pode ‘ ya an, pon fer opm light mocks _ 
sists o! he follow: ng. jue on leal for cottages. cal . 
Products; Tube dental cream, can | ins, stoves, homes. 0 Zipper Ifold with Change 
‘alcum powder, bottle after shaving perates on 
lotion, tube lather, shaving cream, | 110 Ag or D.C. “Each Rockstand's) pesses 
louble edge lades, Styptic in a box with instruc- 

pencil, all packed ina gift box. | Hon: two-tone leather _ billfold. 


Has compartments for bills, 
Dozen $3.72 Sampie 75¢ Dozen 69 ea. change, cards and compart: 


ment ‘for 4 other passes. 


iz All Liquid Cement A Fast Fall and Length closed 


Suagested Selling Price 2, 

No. T10— An _ All - purpose cement. 
commended for repairing furniture Wiater stove aes 
and instruments; mending crockery, a 
and broken dishes. | Cabinet “makers, ‘ Concentrated 
radio shops, shoe repair shops in — - Hf 
this cement’ most practical for their | No, T123—Herb and Oil Windsor Perfume 
work. A powerful, cold - proof and | inhalant. Recommended | No. 3T4—A high qual:ty concen- 
weather - proof cement that meets for discomforts caused trated perfume put up in 42 oz. 
most heeds, Satisfaction guaranteed or by colds, sinus trouble, | imitation cut glass, half moon 
money back, Put up in one oz. bottles, headaches” from. colds, | Shaped bottle with imitation pear! 
12 on a self selling display card. etc. ‘The fumes from . Packed in telescope 
doz, goftetessle price I bottle @e” . | the inhalant “do ‘the | site, BOX. Odors: Oriental, gar- 
oz. 98¢ ‘gross SII. rick. «| denia or bouquet. 

Hick, (Batisfaction guae- | Sample 850 Dozen $3.25 


_wen's BP lace |Kitiwith ues oe zen s8.88 Oh-U. Scotty Mechanical Dog 


Sliding Fastener 


No. 5J514—When spring is wound and released— 
eee eee er cane, with Tie and Collar the dog nods its Head’ wags its tail and’ moves 


Holder Set about in realistic action, 7 QD 


Dozen 77¢ Gross $8.45 


SA bar No. "331s — Bucking donkey 


01 
blades, tube of tooth paste toy, Covered with grey, fuzzy 


bn ee oe geruanens, shaving material to resemble donke: 
Pa | cream, vee," ” air. Jumps around in, *real= 
Sample Dozen $7.95 | yo, v52—Nickel finish. Dosen'f9e” A”? bose $8.95 

Tie hclder has pearl ef- 
Mottled Acetate ae Combs fect and assorted nickel Zipper Money Pocket Belt 


finish ornament. Each 


¢ Mtr No. 25N2—A fine quality comb | set in a box. A won- | No, Cl46—Concealed mee with zipper on 


acetate, Smoothly finished. | GowUL Vale. 6. 4 gq | under side is large enow 


7 hold several. bills. of 
Tinof combo Attached clip comb, “Length | OO) SS | beiite eather, Sisse: 28 t0 48. 


inour catalog.) Dozen 226 Gross $2.39 Pocket Magnifier © Sorvie gaec 


Sample 69¢ Dozen $7.92 
25 Xmas Folders for Photos and Complete Photo Printer and Compass 


Your PERSONAL PHOTO = Falcon Jr. Folding Camera 


ON ALL YOUR CHRISTMAS CARDS af a) <5 No. V124— Takes sparkling 
No. D328—Prints any snapshot neg- as } clear pictures. Vest pocket 
ative on paper, cloth or card. No size, standard ex- 
ext eaupmen’ zeaniret. This can Po: Sit Alms: Picture size 

lone easily and economically. = x : 
Set ‘consists of: "25 Xmas folders | Noniveing * een {atd | ard type Meniscus. 
with (cut out, ‘picture; 3\ picture | diameter. set in’ brass | Mdicator for choice of 
masks; 1 printing frame with glass; | mounting; nickel plated | Stantaneous or time exposure 
2 wood clamps; supply of Hypo to | Ti°""Combacs “Desired | action, Neilite case finished 
make pictures permanent: 1 bottle of | hy Boy Scouts and |, @ Tange of attractive 
Foto Printer fluid, enough for 150) Camp Fire Girls colors. 
pictures. Complete instructions with | Sample 8¢ Dozen 75¢ ‘Whotesate Price $1.18 
wg each set, Fast seller to drug, depart- Gross $8.75 = 
. ment or variety stores, also'direct to : 
the consumer. Weight cach 17_ oz. FRE WHOLESALE 


Sample Set 35¢ Dozen $3.95 Automatic Wind- CATALOG 


Drexel Pump Pens Proof Lighter © AGENTS WANTED 


git Shows over 4000 Bargait holesals 
is Mtl atrnetiey | Be tome he 
= | hoveities, hardware, cosmetics, kitchen 
ast er. ‘Simply press side. | ware ete-, for dealers, salesmen and a- 
He ARGS Mein tment: | peta and as | fs mw 
tarnishing point; transparent window shows the | ight. Perforated AN pri b. LeCenter, 
ink level; pump filler. Acclaimed by many to | fpimney | Relps Minn: 0% depot with & 0.4. orders 
compare with the finest. Five year service guar- Dee Bioeth 
antee with each pen. Beautiful jet black color. SPORS COMPANY, 
Sample 206 zen $1.75 _, Gross $19.90 z 9-39 Smith Av 

(oscar a states Dozen $2.95 Enicenter) 


2 Uwiays deléome...cwnisturs CHESTERFIELDS IN ATTRACTIVE GIFT CARTONS 


Copyright 1939, LicceTr & Myers Tosacco Co. 


